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(w) Resurfacing of rodent antibodies. 

@ A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 

m (S° dSe3n"ng 'the conformational structure of the variable region of said rodent antibody or 
fragment thereof by constructing a three-dimensional model of said rodent antibody vanable region ; 

(b) generating sequence alignments from relative accessibility distributions from x-ray . orystal- 
lographic structures of a sufficient number of rodent antibody vanable region heavy and light cha ns o 
give a set of heavy and light chain framework positions wherein said set is identical in 98 A of said 
sufficient number of rodent antibody heavy and light chains ; 

(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and hght 
chain surface exposed amino acid residues using said set of framework positions generated in said step 

Ub) identifying from human antibody amino acid sequences a set of heavy and light ^.surface 
eljosed amino acid residues that is most closely identical to said set of surface ****Z^™*™* 
residues defined in said step (c). wherein said heavy and light chain from sa.d human antibody are or are 

n %r^"t^ r g d in the amino acid sequence of said rodent antibody or fragment Jeraof to be 
humanized said set of heavy and light chain surface exposed amino acd res, dues i defined m sa«J step 
(c) with said set of heavy and light chain surface exposed amino acd «s.dues KJent^ied^ insaKl step (6) > 

(I) constructing a three-dimensional model of said variable region of sa.d rodent antibody or fragment 
thereof resulting from the substituting specified in said step (e) ; - - 

(g) identifying, by comparing said three^iimensional models constructed ,n , sad steps (a) and (f) any 
amino acid residues from said set identified in said step (d). that are w'thin 5 Angsfroms of any atom of 
any residue of the complementarity determining regions of said rodent ant.body or fragment thereof to 

b \v™^!£ testes identified in said step (g) frc*. the human to ^J^^^^^. 
residue to thereby define a rodent antibody humanizing set of surface 

with the proviso that said step (a) need not be conducted first, but must be conducted pnor to sa.d step 
(9). 



Q. 

UJ 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



BP 6 S»2 106 A1 
* * 



FIELD OF THE INVENTION 

The present invention relates to the development of prediction rules that can be used to accurately model 
the variable regions (V-regions) of antibodies. The development of these rules and their appl.cat.on in the pre- 
dictive molecular restructuring of the surfaces of variable domains of non-human monoclonal ant.bod.es en- 
ables changing of the surface, resurfacing, of these monoclonal antibody V-regions to repl.cate the surface 
characteristics found on human antibody V-regions. This method of resurfacing non-human monodona any- 
body V-regions to resemble human antibody V-regions is expected to permitthe product.cn of funcuonal altered 
antibodies which retain the binding parameters of the original non-human monoclonal antibody. with .mproved 
therapeutic efficacy in patients due to the presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 
General Background of Antibodies 

Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of 
human disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum o h.gh af- 
finity antibodies. Invariably, the introduction of murine or other rodent antibodies into humans results in the 
production of a human anti-mouse antibody (HAM A) response due to the presentation of a foreign protein in 
the body The production of HAM A in patients can result from the introduction of fore.gn antibody in a single 
dose or from extended use in therapy, for example, fort he treatment of cancer. Extended use of murine ant.body 
is generally limited to a term of days or weeks in patients before concerns of anaphylax.s anse. Moreover, once 
HAMA has developed in a patient, future use of murine antibodies for diagnostic or therapeut.c purposes >s 

often precluded for the same reasons. .. 

Beyond ethical considerations, attempts to produce human monoclonal ant.bod.es have not been high y 
successful for a number of reasons. The production in vitro of human monoclones rarely results in h.gh affinity 
antibodies. In vitro cultures of human lymphocytes yield a restricted range of antibody responses relat.ve to 
the broad spectrum of reactive antibodies produced in vivo through direct immunization of m.ce. Add.t.onaiiy^ 
in humans, immune tolerance prevents the successful generation of antibodies to self-anbgens. All of these 
factors have contributed to the search for ways to modify the structures of murine monoclonal ant.bod.es to 
improve their use in patients. Many investigators have attempted to alter, reshape or humanize munne mono- 
clonal antibodies in an effort to improve the therapeutic application of these molecules in patients. 

Strategies of Antibody Humanization 

The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka. K. et .1. (Bobrzecka K.. Kon.eczny. 
L Laidler P and Rybarska. J. (1980). Immunology Letters 2. pp. 151-155) and by Kon.eczny et al. (Kon.eczny. 
L. Bobrzecka, K., Uid.er, P. and Rybarska. J. (1981). Haemato.ogia 14 (I). pp. 

protein subunits of antibodies, rabbit Fab fragments and human Fc fragments, were jo.ned through prote.n dis- 
ulfide bonds to form new, artificial protein molecules or chimeric antibodies. AnMAinn 
"Recombinant DNA technology was used to construct gene fusions between ^ A sequences encoding 
mouse antibody variable light and heavy chain domains and human antibody light chair .(LC) and heavy cha.n 
(HC)constantdomains to permit expression of the first recombinant "near-human' ant.b«ly(ch^ 
product (Morrison. S.L. Johnson. M.J.. Herzenberg. LA. and Oi, V.T. (1984). Proc. Natl. Acad. Sc.. USA 81. 

PP * The 1 idnefes and immune response in man to chimeric antibodies has beer, examined (LoBuglio , 
Wheeler. R.H.. Trang. J., Haynes. A.. Rogers. K.. Harvey. E.B.. Sun. L, Ghrayeb, J. and Khazaeli. M.B. (1989). 
Proc. Natl. Acad. Sci. 86. pp. 4220-4224). !mmiin rviPnir 

so Chimeric antibodies contain a large number of non-human amino acid sequences and are ^n^n* 

in man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA .s directed 
against the murine V-region and can also be directed against the novel V-region/C-reg.on (constant reg.on) 
junctions present in recombinant chimeric antibodies. .. nM . 

To overcome some of the limitations presented by the immunogenicity of chimenc ant.bod.es the DNA 

55 sequences encoding the antigen binding portions or complementarity determining regions (CDR s) of munne 
monoclonal antibodies have been grafted by molecular means in the DNAsequences encoding the ™ne*wte 
of human antibody heavy and light chains (Jones. P.T.. Dear. P.H.. Foote. J.. Neuberger, M S. anc » Wmter. G. 
(1986) Nature 321, pp. 522-525; Riechmann. L, Clark, M.. Waldmann, H. and Winter. G. (1988). Nature 332. 
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dd 323-327) T*e expressed recombinant products called reshaped or humanized antibodies are comprised 
of the framework of a human antibody light or heavy chain and the antigen recognition portions CDR's, o a 
murine monodonal antibody. Several patent applications have been filed in this area including, for example. 
European Patent Application, Publication No. 0239400; European Patent Application, Publ.cat.on Nos. 
0438310A1 and 0438310A2; International Patent Publication No. WO 91/09967; and International Patent Pub- 

''^Ho^eve^K if Questionable whether European Patent Application (EP). Publication No. 0239400 is truly 
enabling. It is not assured in this patent that the best fit is made to assure proper presentation of the CDR 
loops at the antibody combining site. 

EP Publication Nos. 0438310A1 and 0438310A2 go a step beyond EP Publication No. 0239400 by pro- 
tecting the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain 
CHO V-reqions These V-region frameworks should show a high degree of sequence similarity wrth the fra- 
meworks of the murine monoclonal antibody and present t he CDR's in the appropriate configuration However, 
the criteria for sequence matching are no more sophisticated than simple homology search.ng of the ant.body 

is protein or DNA databases. , . 

International Patent Publication No. WO 91/09967 attempts a further variation of the method d.sdosed m 
EP Publication No. 0239400. In International Patent Publication No. WO 91/09967. homology of the donor se- 
quences and the acceptor framework is not important, rather it discloses that a selected set of residues in the 
LC and HC are critically important to humanization. The ability to make changes at these positions is the basis 
20 of International Patent Publication No. WO 91/09967. u 

International Patent Publication No. WO 90/07861 proposes four important criteria for des.gmng human- 
ized antibodies. 1 ) Homology between human acceptor and non-human donor sequences. 2) Use donor rather 
than acceptor amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework 
amino acids at positions adjacent to the CDR. 4) Use donor amino acids at framework positions where the 
sidechain atom is within 3 Angstroms of the CDR in a 3-D model. The first antibody humanized by th.s method 
retained less than 1/3 the affinity of the original monoclonal antibody. 

None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there lS 
no guarantee of identical conformations for CDR's because i) the V L -V K interaction is not identical .n all V-re- 
gions and ii) accurate prediction of the CDR-framework interactions are key to faithful reproduction of the an- 
tigen binding contacts. 

The above methods do not offer a general solution to solving the issues surrounding ant.body humaniza- 
tion rather the methods as outlined in each reference above involve a substantial amount of tnal and error 
searching to obtain the desired affinity in the final humanized product. More importantly, there is no guarantee 
that corrective changes in framework amino acids will leave the reshaped V-regions resembling the surface 
character of a truly human antibody. Therefore, it can be argued that antibodies humanized by the above meth- 
ods may be immunogenic in man. 
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Antigenicity of Antibodies 



The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products intro- 
duc^-into humans can be viewed as a surface phenomenon. In general one can view the immune system as 
scanning the surface of a protein introduced to the body. If the F v portion of a human.zed ™^«»™' 
up* in the circulation then internal residues can be presented to the immune system. On he other hand , rf the 
45 F V portion is stable and tightly packed then only the surface residues presented by the V-reg.ons and the in- 
terface between the V L and V H regions will be 'scanned'. 

Surface Reshaping or Resurfacing of Antlboblos 



The notion of surface presentation of proteins to the immune system raises the prospect of ^es-gmng 
murine monoclonal antibodies to resemble human antibodies by humanizing only those ammo acids i that ^a e 
accessible at the surface of the V-regions of the recombinant F v . The resurfacing of murine ™nodonai ant, 
bodies to reduce their immunogenic!^ could be beneficial in maintaining the avidity of the ong.nal monodona 
antibody in the reshaped version, because the natural framework-CDR interactions are of 
maintaining the integrity of the framework-CDR interactions has been illustrated as summarized betow 

In a recent research report two different reshaped versions of the *™^?* n l^%^* 
(anti-human CD4), were generated (Gorman, S.D.. Clark. M.R.. Routledge. E.G..WWd. ".^Wmann. 
H. (1991). Proc. Natl. Acad. Sd. U.SA 88, pp. 4181-4185). In one vers.on. pV H NEW/C G „ the acceptor V M fra- 
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mework was from the human NEW-based heavy chain, which has 47% identical residues to the -C-np-M 
V„. While in the second version, pV H KOL/C 0 ,. the acceptor V„ framework was from ^^ n ^J n ^- 
Jnich has 72% identical residues to Campa.h-9 V„. Each reshaped antibody contained the identical V L domain 
rTthe human RE. antibody sequence. However, the recombinant product of pV H KOUC c , had an av,d,ty for 
s CD* that was substantially greater than the product of pV H NEW/ C 01 . The authors proposed a reshap.no strat- 
egy where human sequences, that are high.y homologous to the rodent antibody of interest are transferred, 
by h vitro mutagenesis, into the roden, V-regton to create a "bestf if reshaped antibody. This strategy uses 
theTerm -bes.fi>- to deschbe the modeling process, however, there is no quantitative formula 
sess 'bestfit-. and so in effect, the process is subjective. Additionally, there e no resurfacing concept presented 

,h The a concept of reducing rodent-derived antibody immunogenic^ through the replacement of exposed re- 
sidues in the antibody framework regions which differ from those of human origin is discussed .n a recent paper 
(Padlan. E.A. (1991 ). Molecular .mmunotogy 28. pp. 489-498). In that paper, the variable domains of two an- 
Ldy structures. KOL(human) and J539 (mouse), are examined. The crystal structures ^of the Fab ftagmen* 
of these two antibodies have been elucidated to high resolution. The solvent accessibility of the 
mework residues in the variable domains of these two antibodies were compared to a ^JT"^ 
human and murine antibody V-region subgroups. On the basis of his f ind.ngs. Padlan proposed «° nduMth. 
antigenicity of allogeneic variable domains (murine V-regionsl. through replacement of the exposed residues 
fn the framework regions with residues usually found in human antibodies. In munne sequences with the high- 
l tsLari.y to a given human sequence, the number of changes necessary to "humanize" a 
surface would range from 6-15 amino acid changes per V-region. This reference suggests how to convert one 
antibody surface into another but no general method is developed. Application of the procedure e provided 
by two examples, a worst-case and a best-case. 
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Among the representative murine kappa V L sequences examined for wh,ch , s autologou , V„ has been 
sequenced. S107V L has the most residues that need to be replaced to humanize ,t. S107V L is mosl ^.m.lar to 
the members of the human subgroup VKIV and JK2. The exposed or par tially exposec ^™ n«.d £ 
be replaced are those a. positJons 9. 10. 14, 15. 16. 17. 18. 22. 41 63. 80. 83. §5, 100 1 °^Mur,ne V- 
region S107V H is most similar in its framework to the members of the human subgroup Will and I JH6_ The 
exposed or partially exposed residues in S107V„ that need to be replaced are those . . positions 3 40. 68 73, 
75 76 82b and 89. Atotal of 23 residues need to be replaced to humanize the variable domains of S107. 
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Among the murine V* sequences examined for which the autologous V, has also been sequenced. 
MOPC21V„ has the least number of residues that need to be replaced to humanize ,L MOPC21V^ s most s,m- 
ilar in its framework to the members of the human subgroup Hill and JH6 Th. exposed or partia y e xpo-d 
residues that need to be replaced are those at positions 1. 42. 74, 82a, 84. 89 and 108 - M0PC21V ^ ' s ™* 
similar in its framework to human subgroup VKIV and JK4. The exposed or partially exposed residues £tet need 
to ^replaced are those at positions 1. & 12. IS, 22. 41. 63. 68. 83 and 85. A total of 1 7 ammo ao,ds need to 
be replaced to humanize the variable domains of MOPC21. . „„ ... 

D> the light chains in the Best- and Worst-Case examples cited above. S107V L required changes ar 15 
posiUons and MOPC21 V L required changes at 10 positions. Only seven of the changes ^ common to bo h 
of these .ight chain sequences (see under.ined residues). Moreover, of the heavy chain rescues that need to 
be replaced to humanize the respective V-regk»ns. S107V H required changes a 

required changes at 7 positions. In this instance, only one position .s common to both of these heavy cha,n 
sequences (see residues in boldface). ^ ,L, nfla in 

An analysis of S107 V-regions alone would not have led to the prediction of which residue » Chang™ 
MOPC21. The reason for this is thatthe surface residues in Padlan's analyse are only determined by reference 
to the crystal structure analysis of one antibody. In addition, the basis for defining the surface exposur o an 
amino acid at a particular position on that crystal structure is a continuous a^nt of change 
tional solvent accessibility values (Padlan. E.A. (1990). Molecular Immunology 28. pp. 
ed. where: 0 to 0.2 = complete buried. 0.2 to 0.4 = mosUy buried. 0.4 to 0.6 = partly 
0.6 IO0.8 = mostly exposed, and 0.8 or above = completely exposed. By limiting the analysis of expose I surface 
residues to a single crystal structure and by superimposing a broad range of solvent accessibility ratios on 
exposed residues, such a modeling strategy could be expected to have a wide marg.n of error m its calculations. 
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other antibody crystal structures. 

SXSBSU - W r \aoment hereof to be humane a set o, heavy and ^ cha,n 
(e) substituting, in the am.no ac,d sequence defmed , n step (c) w,th 

jssss^^S 

ferably murine antibody N901. 

and P0ljak.R.J. (1986 .Sc,encel33.pp u 747 75^ ^ ( p H ^ 9 88) 

el ier. H.. Steindl. F " Vu5^(Rose. O.R.. Strong. R.K.. MargCs. database. 

Meth. 106. pp. 257-265) and 36-71 Stab) <.R° . ^ presenl , n <^ B ™°^ s j 
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5938-5942) 2fbj (Mainhart, C.R., Potter. M. and Feldmann. R.J. (1984), Mol. Immunol. 21. pp. 469-478), 3fab 
(Saul FA.. Amzel. L.M. and Potjak. RJ. (1978). J. Biol. Chem. 253, pp. 585-597). 4fab (Herron. J.. He, X., 
Mason M Voss E. and Edmunson. A. (1989), Proteins: Struct. Funct., Genet. 5. pp. 271-280), 2mcp (Segal. 
D Padlan E Cohen G., Rudikoff. S.. Potter. M. and Davies. D. (1974), Proc. Natl. Acad. Sci. U.S.A. 71, pp. 
4298-1??]) 2fb4 (Marquart, M. Deisenhofer. J. and Huber, R. (1980). J. Mol. Biol. 141. pp. 369-391). and H19 
(Lascombe. M. Alzari, P.. Boulot. G.. Salujian, P.. Tougard. P.. Berek. C. Haba. S., Rosen. E.. N.sonof. A. and 
Poliak, R (1989). Proc. NaU. Acad. Sci. U.S.A. 86, p. 607). These structures are designated by their Brookhav- 
en entry code The sequence numbering used here is described in Figures 4A and 4B. Figure 3A graphically 
shows the relative accessibility for the heavy chain and Figure 3B graphically shows the relative accessibility 
for the light chain. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humancation. 
Sequences are: 1) Original rodent N901. 2+3) KOL (Marquart. M. Deisenhofer, J. and Huber. R. (1980). J. Mol. 
Biol 141 PP 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences. L(KV2F) 
(Klobeck! H.. Meindl. A.. Combriato. G.. Solomon. A. and Zachau. H. (1985). Nudeic Acids Res. pp. 6499-651 3) 
and H(G36005) (Schroeder, H. and Wang. J. (1990). Proc. Natl, Acad. Sci. U.S.A. 87). and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues. L(KV4B) (Klobeck. H.. Bronkamp. 
G Combriato. G.. Mocikat. R., Pohelnz. H. and Zachau. H. (1985). Nudeic Acids Res. 3, pp. 6515-6529) and 
H(PL0123) (Bird. J.. Galili, N. f Link, M.. Sites, D. and Sklar. J. (1988). J. Exp. Med. 168, pp. 229-245). and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 
ABM (trademark for commercial software, Oxford Molecular Ltd., Oxford, U.K.). which is based on structural 
conservation and not sequence homology as used by Padlan et al. (Kabat. E.A.. Wu. T.T., Reid-Miller, M.. Perry, 
H M and Gottesman. K.S. (1987). Sequences of Proteins of Immunological Interest. U.S. Department of Health 
and Human Services. Fourth Edition). The sequence changes which have to be introduced in order to resurface 
N901 with a given sequence are marked with bars, back-mutations as determined from F v models are marked 
with stars. The sequence homology of given sequences to N901 are shown in brackets after each sequence. 

Figure 5 is a stereo plot of mean antibody 0-barrel, coordinates determined by iterative multiple fitting of 
eight antibody structures. Strands 7 and 8 comprise the 'take off positions for CDR H3 and are not induded 
in the fitting of V L and V H regions. . _ 

Figure 6 is a plot of RMS deviation from the mean of the eight p-sheet strands compr.s.ng the framework. 
The RMS was calculated from structures F19.9. 4-4-20. NEW. FBJ. KOL HyHEL-5. HyHEL-10 and McPC603. 
N Ca.C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most dis- 
ordered residues are all the residues of strand HFR4, the last residue of LFR1. and the first and last residue 
of HFR2. The nomendature of the strands is explained in the alignment in Table 2. LFR1 - #1 . LFR2 - #2. LFR3 
- #3. LFR4 - #4. HFR1 - #5. HFR2 - #6. HFR3 - #7, HFRS4 - #8. 

Figure 7 is a flowchart of the overall modelling protocol known as CAMAL 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 
2. The loops are positioned after global framework fit. This does not represent the best local least squares fit, 
but shows how the loops are positioned globally onto the framework. 

Figures 9A to 9D are stereo (N.C-a.C.O) representations of crystal structures and models of D1.3, 3671 
and Gloop-2 variable domain and p-barrel strands described in Example 2. Crystal structures are shown with 
openbonds. model with solid bonds. The difference between the 3D6-H3 in the model and the crystal structure 
is due to a 5-7° twist in the extended (i-sheet conformation of this loop, Figure 9A: D1.3, Figure 9B: 36-71, 
Figure 9C: Gloop-2, Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. 
(Kabat E.A.. Wu, T.T.. Reid-Miller, M.. Perry, H.M. and Gottesman. K.S. (1987), Sequences of Proteins of Im- 
munological Interest U.S. Department of Health and Human Services. Fourth Edition). 

DETAILED DESCRIPTION OF THE INVENTION 

The existence of spedfic. yet different, surface patches in murine and human antibodies may be the origin 
of the inherited immunogenic^ of murine antibodies in humans. Statistical analysis of a database of un.que 
human and murine antibody F v fragments has revealed that certain combinations of residues in exposed sur- 
face positions are specific for human and murine sequences. The combinations are not the same in human 
and murine F v domains. However, it is possible to define families of surface residues for the two species of 
antibodies These families reveal a novel method for the -humanization' or reshaping of murine antibodies. 
Humanization is the modification of the solvent accessible surface of a non-human antibody or fragment there- 
of to resemble the surface of a chosen human antibody or fragment thereof such that the modified non-human 
antibody or fragment thereof exhibits lower immunogenicity when administered to humans. Such a process 
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applies in the present application to antibody va'riable regions butcould equally "^P*^ - ^ 
fraomenL The method is considered to be generally applicable to humanization of rodent antibodies^ 

^SordTngrthe present invenUon. a statistical analysis is presented which is based on access.b.h.y ■ cal- 
cula^oTa range of antibody crystal structures. When this information is applied to an anbbody sequence 
^basri. is possible to discriminate between human and murine antibodies a, the sequence level purely on 
the basis of their surface residue profiles. 

Rational Resurfacing Approach 

There are several key features of the resurfacing approach of the present invention 

1) This method uses as a starting point construction of a three-dimens,onal model of a rodent vanable 

3K «e.;! d twe,ve, of antibody F v or Fab fragment x-ray crystal.ographic structures are ana- 
fitd to prZce a unambiguous set of surface exposed amino acid residues that will be positional > .den. 
S for a majorrty (98%) of antibodies. The set is produced by identifying a,l those residues whos **ven 
accessibility is above a grven cut-off (typically 30%). calculated using a * 
Kabsch and Sander (Kabsch. W. and Sander. C. (19B3). Biopolymers 22, pp. 2257-2637) in which exp hat 
Tmi^ 

3) Using a complete human antibody database, the best set of human heavy and Ugh ^,n surfa" ° «- 
posed amino acid residues is selected on the basis of their closest identity to the set of surface am,no 
acid residues of the murine antibody; . . M . nf 

4Hn order to retain the conformational str ucture- of the CDRs of the rodent antibody, 'ep'acerne* :o any 
human surface exposed amino acid with the original rodent surface exposed ammo ac ,d residu , is ,c* ned 
Whenever a surface residue is calculated from the three-dimensional model to be w,th,n 5 Angstroms 

The geTera?resu"adng approach of the present invention is illustrated in Figure 2. The approach , can , be 
divided into two stages. In the first, the rodent framework (white) is retained and only the surface „«du s 
changed from rodent (dark grey circ.es) to the closest human pattern (light 

the antigenicity of the rodent antibody. In the second stage, surface resldu «. w,,hin / r A " 9S r ^ m '2 n S 
are replaced with the rodent equivalents in an attempt to retain antigen binding and CDR^ ™«»™"™- 

The method of the present invention is applicable to whole antibodies as well as antibody ^menls. Sofr 
ab.e amibody fragments..*, can be used can readily be determined by the skilled 

suitable fragments include a single chain antibody (SCA). an antibody F v fragment. Fab fragment. Fab 2 frag 
ment Fab' fragment, or other portion of an antibody comprising the binding s.te thereof. 

According to the present invention, an important step in the method for 
antibody or fragment thereof by resurfacing is to determine the conformational structure of ^^^T 
onhe rodent antibody or fragment thereof to be humanized by cons* ucting a 'n™""™' 
Lent antibody variable region. This can be done by known methods such as d tor . xa npl.. 

in Martin et al (Martin. A.C.R.. Cheetham. AC. and Rees. A.R. (19B9). Proc Natl. Acad Sc.. USA 86. pp. 
9268 9272- Me hods in Enzymology (1991). 203. pp. 121-152) and as described in detail in Example 2. 
Mar^ 

antibodies equally well The present inventors therefore expect that, based on sequence simarity between 
:„^;::oTd.fe y rentspecies(Kaba,E.A.Segmentsof Proteins of ^^^^^ 
of Health. U.SA. 1991). the algorithm will work equally well for rat and other rodent mttbod**. 

Briefly, the algorithm depicted in Ffcure 1 can be summarized as r 
tibody to be modelled is selected on the basis of sequence homology and "nattieledby • J**^""" '* 
onto "he six conserved strands of the variable region B-barrei. Light and ^^ c ^^*^ 
mining regions are constructed using a combination of canonical structure l 0 ^ 0 ^?^^ 
J Molec. Bio. 196. pp. 901-917). database searching and conformational searching. MM da ^»"» « 
these methods are described in Example 2 herein and in the above two references (Martin et al. 1989 and 

139 According to the present invention, another three^iimensiona. model is ^.^^^^^ 
dimenXtal model is of the rodent antibody variable region having human antibody surface ammo acid resi- 
dues substituted therein at particular rodent antibody surface residue P°^°" s . described next 
This other three-dimensional mode, is constructed by ™™^^™£^Z, , 

The first of the steps is to generate sequence alignments from relative access oimy g.» 

to give a set of framework positions of surface exposed ammo acid res.dues wn.cn 
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<98 Tus^% V erein!the?«m framework- means the antibody variable region from which the complementarity 

determining regions have been excluded. 

■r^ompLentanty determining regions" means those amino acid sequences corresponding o the follow- 



ingi 



Light-Chain 


L1 


residues i 


24-34 


Light Chain 


L2 


residues 


50-56 


Light Chain 


L3 


residues 


89-97 


Heavy Chain 


H1 


residues 


31-358 


Heavy Chain 


H2 


residues 


50-58 


Heavy Chain 


H3 


residues 


95-102 



A sufficient number of rodent antibody fragments that need to be analyzed .n order to P"«*»th °< 
framework positions of surface exposed amino acid residues can readily be determined by the skilled artisan 
!Z£ Routine experimentation using a database of antibody sequences. Thus, this step can be conducted 
usina suitable databases now in existence or later compiled. 

The x ray crystallographic structures are used to determine relate accessMity distributes of surface 
exposed amino acid residues. The relative accessibility distributions identjfy all those n. '' dues i * hoS n "° l « n h l 
visibility is above a given cut-off (typically 30%). calculated using a modification of the method of Kabsch 
anTlantr (Kabsch. W and Sander C (1983). Biopolymers 22, pp. 2257-2637) in which explicit a.om,c rad„ 

The^e^aUve'acceTsMfy distributions determined from the x-ray crystallographic structures can then be 
used to generate sequence alignments which give a set of framework positions of surface exposed ammo acid 
residues which is identical in a majority (98%) of the variable regions. „ fmirin . 

The set of framework positions of surface exposed amino acid residues for the vanable reg ons of munne 
antibodies is shown in Table 1. set forth in Example 1 . and was produced using the sequence alignments and 
accessibility distributions shown in Figures 3Aand 3B. * „„;„,« „» , h » 

Once a set of framework positions of surface exposed amino acid residues for the vanable regions o he 
rodent antibodies have been generated, the surface exposed residues of the heavy andhg '» 
rodent antibody, or fragment thereof, to be humanized can be idenbf.ed us,ng an alignment procedure : such 
as that described in Example 1 and shown in Figures 3A and 3B. This defines a set of surface exposed ammo 
acid residues of a heavy and light chain pair of a rodent antibody or antibody fragment to be humanized 

Next a complete human antibody sequence database is used to identify a set of surface exposed ammo 
acid residues from a human antibody variable region that have the closest positional identity to the set of sur- 
face exposed amino acid residues of the variable region of the rodent antibody that ,s to be ^™fTto 
set of surface exposed amino acid residues from the human antibodies can be separately idenuf .ed for a heavy 
chain and for a light chain that are not naturally paired and/or a set can be identified from a ^ natural human 
heavy and light chain pair, that is. a pair originating from a single B cell or hybndoma done. Preferably, the 
set 's one from a natural human heavy and light chain pair. h„ «,„h«tL 

A humanized rodent antibody that gives the appearance of a human antibody * then predid ed by subsb- 
biting the set of surface exposed amino acid residues from the rodent anbbody or fragment thereof to be hu- 
manized with the set of surface exposed amino acid residues from the human a^body 

Athree-dimensional model can then be constructed from the resulting. "^T^^^Zl 
the rodent antibody or fragment thereof. The three-dimensional model ,s constructed U s,ngJ the 
methods mentioned above for constructing a 3-D model of the original rodent anbbody or fragment the eof. 

While the antigenicity of this fully -resurfaced" or humanized antibody should be removed, an additional 
factor to be addressed is the binding affinity or the binding strength of the resurface. °"^^ an 9« " 
the framework of the variable domain introduced through resurfacing can influence the corrfc irmabon of the 
CDR loops and therefore antigen binding of the antibody. According to the presen ; .nventioMh.s prol em « 
removed by the next step which is to identify, by means of a comparison of both of « h "^«^ s ^ 
dimensional rnodelsof.herodemantibodyvariableregion.anyresid^^^^ 

acid residues of the variable region heavy and light chain pair of the human antibody .dentif ed that a e wrthin 
5 Angstroms of any atom of any residue of the rodent antibody or antibody fragment complementarity deter- 
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mining regions (CDRs). .... ^\ 

Any residue(s) so identified is then changed back from the human to the orig.nal rodent amino acid resi- 

dUel The results of this method can then be applied to a particular rodent antibody by well known methods. 
Briefly genes for the humanized variable heavy and light chain regions are constructed us.ng standard recom- 
binant DN A methods (Sambrook. J.. Fritsch. E.F. and Maniatis. T. (1989). Molecular Cloning. Seconc I Edition . 
For example, a PCR method can be used (Daugherty et al. (1991). Nucleic Acids Research 19. pp. 2471-2476). 

Variable heavy chain or variable light chain gene constructs are subdoned into appropnate express.on vec- 
tors Suitable expression vectors contain either a human gamma or human kappa constant region gene, a suit- 
able promoter, a sequence coding for a human immunoglobulin leader peptide (for example: ^t-gly-^p-ser- 
cys-ile-ile-leu-phe-leu-val-ala-thr-ala-thr (SEQ ID NO:39). Olandi et al. (1989). PNAS 86. pp. 3833-3837). and 
a drug selectable marker. . 

Heavy and light chain expression plasmids can be co-transfected. for example, by electroporat.on into suit- 
able cells for example. SP2/0 cells, and selected with an appropriate drug. G418. for example. Screening for 
intact antibody can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti- 
human kappa chain antibody, and light chains are detected with, for example, goat anti-human antibody con- 
jugated to alkaline phosphatase. ... - t ^, 
As another approach, light chain constructs are transfected. for example, by electroporation into suitable 
celts for example. SP2/0 cells and selected, for example, in hygromycin. Screening for light chain expression 
20 can be accomplished by EUSA assay. 96-well plates are coated with, for example, goat anti-human kappa 
chain antibody, and light chains are detected with, for example, goat anti-human antibody conjugated to alkaline 
phosphatase. 

A light chain producing line is then used as a host to electroporate in the heavy chain construct The heavy 
chain plasmid is co-transfected with a plasmid containing the gene coding for another drug marker, for exam- 
ple neomycin resistance and selected in the presence of the drug G418. Screening for intact antibody .s ac- 
complished by ELISA assay. 96-well plates are coated with, for example, goat anti-human Fc and detected 
with, for example, goat anti-human light chain conjugated to alkaline phosphatase. 
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15 



25 



30 



35 



EXAMPLE 1 AND COMPARATIVE EXAMPLES 

The superiority of the presently claimed method for determining how to modify a rodent antibody or frag- 
ment thereof by resurfacing in order to produce a humanized rodent antibody will now be described by reference 
to the following example and comparative examples which are illustrative and are not meant to limit the present 
invention. 

A) Analysis for Murine Antibodies 

In order to determine the positions which are usually accessible on the surface of the F v domain of murine 
antibodies, the accessibility was calculated for twelve Fab x-ray crystal! ©graphic structures obtained from the 

40 Brookhaven database (Bernstein. F. ( Koetzle, T.. Williams. G.. Meyer. E. t Brice. M.. Rodgers. J., Kennard O 
Shimanouchi, T. and Tasumi, M. (1 977), J. Mol. Biol. 112. pp. 535-542). The relate ^"^l™**^™ 
usiofllhe program MC (Pedersen. J. (1991)). which implements a modified version of the DSSP (Kabsch. W. 
and Sander. C. (1983). Biopolymers 22, pp. 2257-2637) accessibility calculation routine in which explicit atom.c 
radii are specified for every atom. A residue was defined as being surface accessible when the re ative ac- 

45 cessibility was greater than 30%. The alignment positions of these residues were conserved in all twelve struc- 
tures (98% identity). Surface accessible framework positions constitute 40% of the F v surface area. The re- 
maining surface accessible residues are in the CDRs and in the interdomain C-term.nal region. Figures 3A 
and 3B show a sequence alignment of the twelve crystal structures, the average relative accessibility, and 
the 30% accessibility cutoff. Figure 3A shows the alignments relative accessibility for the twelve murine anh- 

50 body Tight chains and Figure 38 shows the alignments and relative accessibility for the murine antibody heavy 
chains. 

The surface accessible framework positions were mapped onto a database of unique human and mouse 
F v sequences (see lists at the end of this Example). The frequency of particular residues in each of these pos- 
itions is shown in Table 1. Only residue frequencies higher than 5% are listed. 

55 
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Position | Human 



Light chain 



Mouse 



1 

3 

5 

9 

IS 

18 

46 

47 

51 

63 

66 

73 

76 

66 

87 

111 

115 

116 

117 



D 51 E U A 5 S S 
V 38 Q 24 S 2i Y 6 
T 61 L 37 

P 26 S 26 G 17 A 14 L 7 
P 62 V 25 L 12 
R 57 S 18 T 13 P 6 
P 94 
G 89 

K 43 R 31 
G 91 

D 43 S 25 A 9 
S 96 

D 43 T 18 S 16 E 15 
P 44 A 27 S 17 T 8 
E 71 D 11 G 7 
K 74 R 12 N 6 
K 54 L 40 
R 60 G 33 S 5 
Q SO T 37 E 6 P 6 



D 76 Q 9 E 6 
V 63 Q 22 I 5 
T 87 

S 36 A 29 I 17 P 5 

L 47 P 30 V 8 A 7 

R 38 K 22 S 13 Q 12 T 9 

P 82 S 9 

G 71 D 18 

K 70 Q 13 R 8 T 5 

G 98 

D 38 A 26 S 26 
S 90 I 5 

D 67 S 15 A 5 K 5 

A50P11T8E7Q6 

E 91 D 6 

K 91 

K 87 L 5 

R 89 G 9 

A 74 Q 14 P 5 R 5 



Hwy chfcin 



Position 



Human 



118 


E 47 Q 46 


120 


Q83T7 


122 


V 59 L 15 Q 13 


126 


G 54 A 23 P IB 


127 


G 53 E 22 A 14 D 7 


128 


L 61 V 31 F 7 


130 


K 46 Q 41 E 5 


131 


P 95 


132 


G 74 S 16 T 7 


136 


R 53 K 23 S 17 T 7 


143 


G 94 


145 


T 46 S 32 N 9 IT 


160 


F 84 S 10 


161 


G 93 


162 


K 76 Q 10 R 6 


183 


D 26 P 25 A 17 Q 10 T 7 


184 


3 TO K 9 P 8 


184 


K 53 Q 22 R 7 N 5 


1ST 


G 66 S 21 T 5 


195 


T 30 D 26 N 19 K 7 


196 


S91 


19T 


K 65 I ft T 8 R 5 


204 


R 46 T 18 K 17 D 6 


209 


A 50 P 21 S 13 T ft 


210 


E 46 A 18 D 13 S 9 2 ft V 5 


212 


T91 


222 


G 17 D IIP 10 Y9VN8 



Moom 



E 59 Q 29 D 10 
Q 68 K 26 
Q 57 V 27 L 5 K 5 
G 36 P 30 A 29 
E 45 G 43 S 6 
L 96 

K 52 Q 27 R 17 

P 91 A 5 

G 82 S IT 

K 66 S 17 R 13 

G98 

T63SHNTA5D5 

P 89 H 7 

G 71 E 24 

K 50 Q 30 N 10 H 5 

E 31 P 22 D 17 A 12 Q 11 

K 43 S 37 T 6 

K 83 Q 7 

G 62 S 18 D 10 

T 36 K 30 N 26 D 6 

S 76 A 16 

S 46 K 34 Q 11 

T 55 R 26 K ft 

S 67 A 14 T 11 

E68D7 

T 53 S 43 

D 6T A 16 



Table 1: DUtribution of acc«.ible residue, m human VH ^ 
quenc. AU of the poeitioa. appear to be cowered, '^J^met 
photheaU that immunogenecity arise, from a specific combtaatioa of th~ •* 
face reaidue.. The sequence numbering is explaned m Figure. 3A and io. 



None of the entire combinations of surface residues in the human sequences are found tn the murine se- 
quences and wee versa (see lists at the end of this Example). However, the residues in indrvtdual pos.t.ons 
appear to be conserved (see Table 1). There are few residues which differ significantly between the spec.es; 



10 



10 



f5 



EP tt 592 W6 A1. • ^ « ; ; 1 ; 

these are at positions 54 and 91 of the L chain and 168 and 216 of the H chain. Of these positions only position 
216 is a non conservative (V to Y) mutation. Differences between human and murine anbgen.c.ties are there- 
fore believed to arise from the combinations of residues in these positions. 

In order to determine whether the mouse sequences are more distantly related to human F v sequences 
than to other mouse F v sequences, the homology was calculated using a Dayhoff mutation matnx (Dayhoff. 
M Barker W. and Hunt, L. (1983), Meth. Enz. 91. pp. 524-545). The homology was calculated between all 
the sequences in a pool of both human and mouse sequence patches made up of the surface accessible re- 
sidues. The data was then represented as a density map (not shown) in which the sequences are plotted 
against each other. The density map can be used to discriminate "murine surfaces" from "human surfaces". 

B) Reshaping of Antibody N901 

In order to test the resurfacing approach suggested by the above analysis, three humanization experi- 
ments were set up. 1) Traditional loop grafting (Verhoeyen. M.E.. Saunders, J.A.. Broderick. E.L, Eida. S.J. 
and Badley. R.A. (1991). Disease markers 9. pp. 3-4) onto a human F v framework of known structure (KOL). 
2) Resurfacing approach using most similar chain. 3) Resurfacing approach using human sequences with most 
similar surface residues. 

The antibody used was the murine anti-N901 antibody (Griffin et al. (1983), J. Imm. 130, pp. 2947-2951). 
The anti-N901 antibody (also referred to herein as the "N901 antibody") is available commercially from Coulter 

20 Corporation under the name NKH-1. 

The alignment of the light chain sequences and heavy chain sequences in Figures 4A and 4B. respectively, 
show the original N901 antibody and the sequences used in each of the three approaches outlined here. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. 
Sequences are: 1) Original rodent N901. 2+3) KOL(Marquart. M. Deisenhofer. J. and Huber, R. (1980). J. Mol. 

25 Biol 141 pp. 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences. L(KV2F) 
(Klobeck. H.. Meindl. A., Combriato. G.. Solomon. A. and Zachau. H. (1 985). Nucleic Acids Res., pp. 6499-651 3) 
and H(G36005) (Schroeder. H. and Wang. J. (1990). Proc. Natl. Acad. Sci. U.S.A. 87) and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues. L(KV4B) (Klobeck. H., Bronkamp. 
G Combriato. G.. Mocikat. R.. Pohelnz, H. and Zachau. H, (1985), Nucleic Acids Res. 3. pp. 6515-6529) and 

30 H(PL0123) (Bird. J., Galili. N.. Link. M.. Sites. D. and Sklar. J. (1988). J. Exp. Med. 168, pp. 229-245), and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 
ABM (ABM is a trademark for commercial software, Oxford Molecular Ltd., Oxford, U.K.). wh.ch .s based on 
structural conservation and not sequence homology as used by Padlan et al. (Kabat, E.A.. Wu. T.T.. Re.d-M.ller. 
M Perry, H.M. and Gottesman. K.S. (1987), Sequences of Proteins of Immunological Interest. U.S. Depart- 

35 ment of Health and Human Services, Fourth Edition). The sequence changes which have to be introduced m 
order to reshape N901 with a given sequence are marked with bars, and back-mutations as determined from 
F v models are marked with stars. The sequence homology of a given sequence to N901 .s shown in brackets 
after each sequence. 

40 (1) Classical Humanization 

In classical humanization the rationale is to graft the rodent CDR's onto a framework of known structure. 
suchThat CDR-framework interactions can be accurately monitored by homology modelling. The model of the 
humanized antibody is compared to that of the original rodent antibody, and possible CDR interacting frame- 
work residues are back mutated (marked with v in alignment) in order to retain the three-dimensional shape 
of the CDR's. In this example the antibody KOL was used, giving a low homology score of only 77 and 46 in 
the heavy and light chains respectively. 



45 



50 



55 



(2) Most Similar Chain Resurfacing 

Adatabase of nonredundant human antibody sequences was compiled from available protein and nucleo- 
tide sequences. A total of 164 H and 129 L chains were sampled. 

Each of the rodent chains. L and H. were then matched and the most similar human sequence found in- 
dependentiy (G36005/KV2F) (Schroeder. H. and Wang. J. (1990). Proc. Nath Acad. Sc. . LKSA 87). Mobecfc 
H.. Meindl, A . Combriato. G., Solomon, A and Zachau. H. (1985), Nucleic Adds Res I PP- 3^ Surface 
residues, as ouUined in Table 1. were then changed in the rodent sequences to « h ^;^ h ™" 
sequences. Subsequent a model was built of the resurfaced antibody and compared to the model of the ong 
inal rodent antibody and back mutation of any CDR interacting residues was performed. 

11 
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tl\ Most Similar Surface Replacement According to the P resent Invention 

This method is identical to the above method, except that the similarity is calculated only over the surface 
residues outlined in Table 1 above, . „ 

The same procedure of surface mutation and subsequent back mutation was performed as ui the prev.o 
methods, in this case the chosen sequences were PL0123/KV4B (Bird. J Gahl, N Unk. M S. te s D. and 
SWar, J. (1988). J. Exp. Med. 168, pp. 229-245); Klobeck. H.. Bronkamp. G.. Combnato. G.. Mockat, R.. Po- 
helnz, H. and Zachau. H. (1985). Nucleic Acids Res. 3. pp. 6515-6529). „„ t:K ^ 

The following lists show the surface residue patterns in mouse and human light and heavy cha.n antibody 
variable regions 'The sequences are ordered on similarity to one another. There are no pattern matches be- 
tween mouse and human sequences although there are matches within a spec.es. 
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12 



MOUSE LIGHT CHAIN 



1 


KV5ESMOUSE 


2 


PL0101 


3 


HSIF19L 


4 


KV5USM0USE 


5 


MUSIGLDD 


6 


PL0220 


7 


KV5JSM0USE 


a 


KUSIGKABB 


9 


HUSIGKCLG 


10 


KUSIGGVJ2 


n 


HUSIGXCRN 


12 


KU3IGKCL? 


13 


KUSIGKACH 


14 


HUSIGKABE 


15 


KV5PSKOUSB 


16 


MUSIGKCXK 


17 


KV3D$ MOUSE 


IS 


KU3IGKAAW 


19 


KV3GSKOUSE 


20 


KV3E$MOUSS 


21 


MUSIGKAAZ 


22 


MU3IGKCHI 


23 


HUSIGKBA 


24 


KV3ASHOUSI 


29 


HUSIGKV 


26 


KUSIGKCMM 


27 


MUSIGKCU. 


28 


KV3B3MOUSB 


29 


K03IGKC3A * 


30 


MU3IGJCC3* 


31 


K03IGJCC3T 


32 


MU3IGXAB 


33 


PL0014 


34 


KU3IOCACU 


35 


P30023 


36 


K92MCFL 


37 


KUXOUDV 


38 


MB8X<9CC?P 


39 


KUHZGXM 


40 


HUSZCKCVS 


—41 


B27887 


42 


H28840 


43 


KV2G8HOC3I 


44 


C27687 


45 


JL0029 


46 


HU3IGXXZB 


47 


P30074 


48 


HU3IGXCXY 


49 


KU3IGXCMX 


SO 


KV209NOC31 
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SURFACE PATCHES 

: KTSLRPGKGSSDYEKX* 
: KTSLRPGKGSSEYEKK* 
: QTSLRPDKG3SDHEKX* 
: QTSLRPDKGSSDCjEXX* 
:QSSLRPDKGSSDQEK1C* 
: QTSLRPDKGSSDPEXK* 
: QTSLRPDKGSSDPZKX* 
:QTSLRPDKGSSOPEKT« 
: QTSLRADKGSSDQEXK* 
: QT3LRPDKGKSDSEXK* 
: QTSLRPARG3SDQEJ0X • 
: QTSLKPCRGSSDPEKX* 
: QTSLRPGRGSSDTEXX* 
: QISLRPGKGSSDSEXX* 
: QTSLRPGKGDSDEDKX* 
: ETALRPCXGASDADKX* 
: VTALRPGKGA30E01OX* 
: VTALRPGXGASD E EXX * 
: VTALRPGXGASBABKX* 
: VTAIRPGKGASDEOOE* 
: CrrSLRPDKGSSOQETT « 
: QH3LTPCKG333PE10X* 
: VTKVRPCKGOSDSDKK* 
: VTTVRPCKGOSDABXX* 
: VTRVRPGKGDSDADOX* 
: LTTVRPGKGDS DS QOX * 
: VTICVRPGKGDSOSEQK* 
: VTJCVRPEXGDSOAZKK* 
:VTXVRPEXGD3D3EXX* 

: vncvspoccoaoxncx* 

: VTKVKSGXGI30ABXX* 
: VT3VXPGJCCD3 DAEK3C* 

: vsavxPGJtcBSDwnat* 

: VTSAKPCXG030AJEKJC* 
: V33AKPCXGD3DAZ30X* 
: VTSARPCXGOSDABXX* 
: V3PAXPGKGD30AE30X* 
: VTICARPGrGDSDVnaC* 
: VTLIPPGWD3DAEXX* 
: VTLLQPGKGWDAXKX* 
: VTLLQPCKD3DADKX* 
: VTLLQPOCG030AXRX* 
: VTLLQXGKG030AXKX* 
: VTXXOPGBGO30ABXX* 
: LTLLQPGKC03DAZ3CX* 
: VT1XQPGXG03 DAJ9CZ • 
: VTLPQPGQC030PE«* 
: VTLPQPGXGOSDAXXX* 
: VTLPQPGXGDVDAXXX* 
: VTFLSPGCC030ADqC* 



(SEQ 


ID 


NO: 


40) 


(SEQ 


ID 


NO: 


41) 


(SEQ 


ID 


NO: 


<2) 


(SEQ 


ID 


NO: 


«) 


(SEQ 


ID 


NO: 


44) 


(SEQ 


ID 


NO: 


45) 


(SEQ 


ID 


NO: 


46) 


(SEQ 


ID 


NO: 


47) 


(SEQ 


ID 


NO: 


48) 


(SEQ 


ID 


NO: 


49) 


(SEQ 


ID 


NO: 


50) 


(SEQ 


ID 


NO: 


51) 


(SEQ 


ID 


NO: 


52) 


(SEQ 


ID 


NO: 


53) 


(SEQ 


ID 


NO: 


54) 


(SEQ 


ID 


NO: 


55) 


(SEQ 


ID 


NO: 


56) 


(SEQ 


ID 


NO: 


57) 


(SEQ 


ID 


NO: 


58) 


(SEQ 


ID 


NO: 


59) 


(SEQ 


ID 


NO: 


60) 


(SEQ 


ID 


NO: 


61) 


(SEQ 


ID 


NO: 


62) 


(SEQ 


ID 


NO: 


63) 


(SEQ 


ID 


NO: 


64) 


(SEQ 


ID 


NO' 


65) 


(SEQ 


ID 


NO 


66) 


(SEQ 


ID 


NO: 


67) 


(SEQ 


ID 


NO: 


68) 


(SEQ 


ID 


NO 


69) 


(SEQ 


ID 


NO 


70) 


(SEQ 


ID 


NO 


71) 


(SEQ 


ID 


NO 


72) 


(SEQ 


ID 


NO 


' 73) 


(SEQ 


ID 


NO 


! 74) 


(SEQ 


ID 


NO 


i 75) 


(SEQ 


ID 


NO 


: 76) 


(SEQ 


ID 


NO 


: 77) 


(SEQ 


ID 


NO 


: 78) 


(SEQ 


ID 


NO 


: 79) 


(SEQ 


ID 


NO 


: 80) 


(SEQ 


ID 


NO 


: 81) 


(SEQ 


ID 


NO 


: 82) 


(SEQ 


ID 


NO 


: 83) 


(SEQ 


ID 


NO 


: 84) 


(SEQ 


ID 


NO 


: 85) 


(SEQ 


ID 


NO 


: 86) 


(SEQ 


ID 


NO 


: 87) 


(SEQ 


ID 


NO 


: 88) 


(SEQ 


ID 


NO 


: 89) 
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51 MUSICKADW 

52 KV2ASMOUSE 

53 KVlA$MOUSE 

54 F30534 

55 HUSICKCLO 

56 G27887 

57 KUSICVKV3 

58 KUSIGKCNA 

59 S03410 

60 B32456 

61 PL0013 

62 KUSIGLAET 

63 KU3IGVKV1 

64 KV6KSKOUSE 

65 C30560 

66 HUSICKBO 

67 HUSIGKCNB 

68 H33730 

69 MUSIGXCPC 

70 KV2C$MOUSE 

71 KUSIGLAV 

72 KUSIGKCHH 

73 KV5R$MOUSE 

74 KV6E$KOUSB 
73 HU3IGXCWI 

76 HUSIGLDA 

77 C26317 

78 PS007J 

79 A23986 

80 KU3ICKAB* 

81 KV3D5H003I 

82 KUSIGE6L 

83 KU3IGXC0I 

84 KUSIGKCJM 

85 HUSIGLVD 

86 306822 
67 306831 
89 MD8XGXAS 

89 M08ZGUJI • 

90 LV2B4MCXJ3S 

91 mtouM 



: ESSARPGKGDSDAEXX* 
: VTLSSPGQGDSDAEXK* 
: VTTAXPEXGDSDVEKX* 
: VTTPKPDKGDSDVEKX* 
: VTAPRPGKG ASSAEXX* 
: VTAPKPGKGTSS A£KK« 
: VTTPKPGKG AS S AEKX • 
: VSAPKPGKGASSAEKX* 
: VTAPRSGFGASSAEXK* 
: VTAPKSCKCASSAEKX* 
: VTAPKPOKGVSSAEiaC* 
: VTAPKSEKGVSSAZKX* 
: FTAFKPGXGAS3AZKX* 
: LTAPKPGRGVSSAZKX* 
; VTAPKSGKGASSAEKR* 
: VSAPKPG KIGSSAEXK* 
: VTAPKPRKGAS3AD0C* 
: VTITSPCQGKSDAELP* 
: VTFLSPGQGHS0EOLP* 
: VTL3SPQRGDS0ACFK* 
: VTAFKSSKGG3SAZKX* 
: QT3PTPGKG33DPZX3C* 
: QISLIPGKG3Y00SXX* 
: VTA1K3GXGASSAXKK* 
: VTALK3DKGASSGDCX* 
: VTPP3 PGQGDS AAZKX * 
•VTPP3PGQGDSARKX* 
: VTVJWPGKC0330EFX* 
: QTSVRLGQGS30PDCX* 
: KTSLRPWCGSSOSOJa* 
: QTDVTQGQG33QP1KX* 
: QTAVSQGQG3SQ31CT* 
: LTAPRTinW33MDa* 
: VTAP3S8RG33DTDKK* 
: LLSLSPLKGD30PDCy # 
tVTAPTPOTGA UCTga * 
: VT1FTP0TGAIKTWI.* 

: AvsPTPOTGAirrm.* 

: AV3PTPOTGA1XTTO* 
: AV3PTPt3TGVl KTgKL * 
: AV3PTP0TGAIKTSP3* 



(SEQ ID NO: 90) 
(SEQ ID NO: 91) 
(SEQ ID NO: 92) 
(SEQ ID NO: 93) 
(SEQ ID NO: 94) 
(SEQ ID NO: 95) 
(SEQ ID NO: 96) 
(SEQ ID NO: 97) 
(SEQ ID NO: 98) 
(SEQ ID NO: 99) 
(SEQ ID NO: 100) 
(SEQ ID NO: 101) 
(SEQ ID NO: 102) 
(SEQ ID NO: 103) 
(SEQ ID NO: 104) 
(SEQ ID NO: 105) 
(SEQ ID NO: 106) 
(SEQ ID NO: 107) 
(SEQ ID NO: 108) 
(SEQ ID NO: 109) 
(SEQ ID NO: 110) 
(SEQ ID NO: 111) 
(SEQ ID NO: 112) 
(SEQ ID NO: 113) 
(SEQ ID NO: 114) 
(SEQ ID NO: 115) 
(SEQ ID NO: 116) 
(SEQ ID NO: 117) 
(SEQ ID NO: 118) 
(SEQ ID NO: 119) 
(SEQ ID NO: 120) 
(SEQ ID NO: 121) 
(SEQ ID NO: 122) 
(SEQ ID NO: 123) 
(SEQ ID NO: 124) 
(SEQ ID NO: 125) 
(SEQ ID NO: 126) 
(SEQ ID NO: 127) 
(SEQ ID NO: 128) 
(SEQ ID NO: 129) 
(SEQ ID NO: 130) 
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EP<J592 1$G At 



HUMAN LIGHT CHAIN SURFACE. PATCHES 



1 LV4ASHUMAN 

2 LV4BSHUMAN 

3 LV4ES HUMAN 

4 LV4DSHUMAN 

5 LV4CSHUMAN 

6 LV5ASHUMAN 

7 LV7 AS HUMAN 

8 LV2CSHUMAN 

9 LV2I6HUMAN 

10 K$2RH1 

11 HUM I G LAN 

12 LV1A$ HUMAN 

13 LV1B$ HUMAN 

14 LV1FSHUMAM 

15 LV1CSHUKAM 

16 A29700 

17 HUM I CLAM 4 

18 LV1D5 HUMAN 

19 LV2K5HUMAN 

20 LV1ISHUMAN 

21 LV2E5HUMAN 

22 LV2D5HUMAN 

23 LV2C3HUXAJC 

24 LV2JSHUMA* 

25 LVlXSfflJHA* 

26 LV2B5HUMAN 

27 NS1XC1* 

28 LV2H5HUMAN 

29 N$3KCCa • 

30 LV2A5HUMAJI 

31 302013 

32 HUKIGLWtt 

33 LV6C3HCMAJ 

34 LV6DSHUMA* 

35 LV6E5HUMAJI 

36 LV6BIHUXAJI 

37 wnc cuag 

38 HOCGLVC 

39 RUXZCVLLS 

40 raaooa 

.41 E3060* 

42 KV3B3HUKAJI 

43 G30607 

44 KV3MSHUMAJI 

45 KV3HSBCMAM 

46 KV3K9HUKAM 

47 KV3T$HUMAJI 

48 B26555 

49 KV1Q3 HUMAN 

50 KV1W5HUMAJI 



YLPPTPGVIRSTAMXL* 
YLPPTPGVIRSTAMRL* 
YLPPTPGLIRSTSMXL* 
YLPPTPGLIRSTSVKL* 
YLPPTPGVIRSTAEXL* 
YLPPTPGVIRSTAGKL* 
YLPATPG WRSS ACML * 
SLPPSPGFVRSTAEKX * 
SLPPSPGKVRSTANKL* 
SLPPRPGKVRSSSEXL* 
SLPPRPCKVRSSSDKX* 
SLPPRPGRVRSSSEKL* 
SLFPRPGKVRSSSEQL* 
SLPPRPCKVRSSSETL* 
SLPPKPGKIRSSTGKL* 
: SLPPKPGRIR33TGKX* 
; SLPPKPGKIRSSTGKL* 
: SLPPEPCKIRS3TGRL* 
: SLAPSPGKIR5TAEKX* 
: SLPPRPCKIRS3TGHV» 
; SLRPSPGKVRSTAZKL* 
: SLRP3PGKVRSTADKL* 
: SLRP3PGXVR3TADO.* 
: SLRP3PGKVR3AVZKX* 
: SLPPRPGK-RSSATO.* 
: SIAP3PGKVR3TVZRL* 
: 3IAPSPDKIRSTPDKL* 
: SLALSPGXVRSTAJOa* 
: 3 LPL3AGXVRST AZKL * 
: SLA*SPOJCVR3TA£YL« 
: 3LPLTPGLXRSTAJEKX* 
: 3LPLTPHVXR3TAZKX* 
: FLHPTPCT0555TnO. # 
: rLLPTPqTD55 3TPa * 
: rLHPTRVTDS3STCKL* 
: LLPPTPCTlfSS3NDKX* 
: VLPLSPHRIMESEXL* 
: SLAP 3 P AK7R5T AJ9U) * 
: VTAPRPGRIMDPEKX* 
: VTAPRPGRVRSDPEKK* 
: yTCPRPaUMOPEKX* 
; VTGPRPGR1R30POKX* 
I VTGPRPGXVRflOPTO* 
: VTCPRPOllItSOPXiat* 
:VTAFKPC3aR3E3tRK* 

: vTGPSwaiuiaoPKrac* 

: VTVPRWRlWIStRK* 
:VTAPGPCJLIR3r3KRX* 

: QTSVRPG*VWDPERX» 
: QTSVRPGrVMDPIRX* 



(SEQ ID NO: 131) 
(SEQ ID NO: 132) 
{SEQ IC NO: 133) 
(SEQ ID NO: 134) 
(SEQ ID NO: 135) 
(SEQ ID NO: 136) 
(SEQ ID NO: 137) 
(SEQ ID NO: 138) 
(SEQ ID NO: 139) 
(SEQ ID NO: 140) 
(SEQ ID NO: 141) 
(SEQ ID NO: 142) 
(SEQ ID NO: 143) 
(SEQ ID NO: 144) 
(SEQ ID NO: 145) 
(SEQ ID NO: 146) 
(SEQ ID NO: 147) 
(SEQ ID NO: 148) 
(SEQ ID NO: 149) 
(SEQ ID NO: 150) 
(SEQ ID NO: 151) 
(SEQ ID NO: 152) 
(SEQ ID NO: 153) 
(SEQ ID NO: 154) 
(SEQ ID NO: 155) 
(SEQ ID NO: 156) 
(SEQ ID NO: 157) 
(SEQ ID NO: 158) 
(SEQ ID NO: 159) 
(SEQ ID NO: 160) 
(SEQ ID NO: 161) 
(SEQ ID NO: 162) 
(SEQ ID NO: 163) 
(SEQ ID NO: 164) 
(SEQ ID NO: 165) 
(SEQ ID NO: 166) 
(SEQ ID NO: 167) 
(SEQ ID NO: 168) 
(SEQ ID NO: 169) 
(SEQ ID NO: 170) 
(SEQ ID NO: 171) 
(SEQ ID NO: 172) 
(SEQ ID NO: 173) 
(SEQ ID NO: 174) 
(SEQ ID NO: 175) 
(SEQ ID NO: 176) 
(SEQ ID NO: 177) 
(SEQ ID NO: 178) 
(SEQ ID NO: 179) 
(SEQ ID NO: 180) 
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: EP8 592106A1 



51 KV1MSHUKAK 

52 KVLRSHUMAK 

53 KV1 FSHUMAN 

54 KV1GSHUKAN 

55 KV1KSKUHAN 

56 KV1DSHUHAH 

57 KV1HSKUKAN 

58 KV1BSHUMAN 

59 827585 

60 NS1REIA 

61 KV1XSHUHAK 

62 KV1L$HUKAN 

63 IMGL38 

64 A27S85 

65 KV1NSHUMAH 

66 KV1CSHUMAK 

67 KV1VSKUMAK 

68 KV1T5HUMAH 

69 KV1USHUKAH 

70 KV1ASHUXAH 

71 KV1SSHUKAM 

72 KV4ASKUKAK 

73 KV4C5HUHAK 

74 HUMIGK2A1 

75 HtJMICKBA 

76 HUHIGKBC 

77 KV2B3HUKAX 

78 KV20$HOKAM 

79 KV2C5HUMAH 

80 KV2S9HCKAH 

81 S03876 

82 KV2A9HUKA* 

83 HUMI0LAK5 



QTS VRPGKVRS DP EK3C • 
QTSVRPGXVRSEPEXX* 
QTSVRPGKVRSEPDKK* 
QTSVRPGKVRAJSPEK3C* 
QTSVRPGKVRSBP2KK* 
QTSVRPGKVRSOPBKX» 
QTSVRPGQVRSDPERK* 
QTSVRPGKVRSHPEXX* 
; QTSVRPGKVR3DP0KK* 
:QTSVRPGKVRSDFEKT* 
; QTSVRPCTVFSEP EKK * 
:QT3VRPDCVRSEPOKK* 
: QTSVRPGKVRSESDKK* 
: QTSVRPGrVRSEPDKK* 
: QT3VRPGBVRS8PZWC* 
: QTSVSPCKVRSDPEKX* 
: QTSVRPGXVNSDPEXX* 
: QTSVRPCKVRSDPDTK* 
: QTSVRPKXVKSDPZKK* 
: QTSVRPKKVRf OPOOC* 
: QTSVUSCKVRSEPETK* 
: VTKLRPCacVFSOAnOC* 
: VTOLRPOCVRSDAKKK* 
rOrSVSFGKIRSESDKX* 
: KTSVTPCJCTRSBPro* 
: VTLLPPCRVRSDADSK* 
: VTLLFPCBVRSDAraC* 
: VTLPPPGtVHSDADUC* 
: VTLPPPGXVRSBA2KK* 
: VTLFFPOOVRSDAnOK* 
: VTLPPPGQVWOAXnt* 
: VTLPFA0QVWOA2RR* 
: ALSPSSGQS3SASERL* 



(SEQ ID NO: 181) 
(SEQ ID NO: 182) 
(SEQ ID NO: 183) 
(SEQ ID NO: 184) 
(SEQ ID NO: 185) 
(SEQ ID NO: 186) 
(SEQ ID NO: 187) 
(SEQ ID NO: 188) 
(SEQ ID NO: 189) 
(SEQ ID NO: 190) 
(SEQ ID NO: 191) 
(SEQ ID NO: 192) 
(SEQ ID NO: 193) 
(SEQ ID NO: 194) 
(SEQ ID NO: 195) 
(SEQ ID NO: 196) 
(SEQ ID NO: 197) 
(SEQ ID NO: 198) 
(SEQ ID NO: 199) 
(SEQ ID NO: 200) 
(SEQ ID NO: 201) 
(SEQ ID NO: 202) 
(SEQ ID NO: 203) 
(SEQ ID NO: 204) 
(SEQ ID NO: 205) 
(SEQ ID NO: 206) 
(SEQ ID NO: 207) 
(SEQ ID NO: 208) 
(SEQ ID NO: 209) 
(SEQ ID NO: 210) 
(SEQ ID NO: 211) 
(SEQ ID NO: 212) 
(SEQ ID NO: 213) 



EP0£92l46 A1 : 



MCUSE HEAVY CHAIN SURFACE PATCHES 



KUSICHIT 
MUSICHI'J 



3 MUSIGHIV 

4 KUSIGKYM 

5 PU0003 

6 KUSICHFO 

7 A30515 

8 PL0018 

9 KUSICHFX 

10 KU3ICHPQ 

11 P00001 

12 E30340 

13 HV17SHOUSE 

14 KUSICHLM 
13 KUSICHKG 

16 PU0004 

17 MUSIC KXJ 

18 HV56SMOU3E 

19 C27888 

20 KUSIGHAA? 

21 PH0097 

22 E27888 

23 XU3ICKJB 

24 KUSIGHADL 
29 A27888 

26 H27887 

27 B27888 

28 B27889 

29 D27889 

30 HV533MOU3I 

31 MU3ICHAGT 

3 2 KU3ICVH30 

33 KU3XCHIM 

34 KU3ICHACX 
33 PH0098 

36 KUSIGBDt 

37 KU3ICHAC* 

38 KDSIGBNT 

39 D278I6 " 

40 KUSICEIP 

41 KUSIGHAG3 

42 HV165MOU3I 
4T-B34871 

44 PH0094 

4 3 PHOT) 96 

46 KU3ICVH62 

47 KU3IGHACR 

48 HV383MOU3I 

49 H27688 

50 HV343H0U31 



EKVGCLQPCRCTPGKASRCCSQRPES* (SEQ 10 N0: 

EKVGGLQPGRGTPCXVSRCOSQRrES* ( S£ Q ID NO: 

EKVCCLQPGTCAPGKASRGDSCRFES* ( SE0 - 10 N0: 

EKVGGLQPGRGTPGKASKGNSQRAES* ( SE0 * 10 N0: 

EXHGGLQPCRCTPCXASKCNSCRAES' ( SEQ ID NO: 

EKVGGLQPGRGTPCKASXGTSQRAZS* (SEQ ID NO: 

EXVGGLQPGRGTPGXA5KCTSQRAXT* (SEQ ID NO: 

EXVGGUCPGRGTPCKASKCTSQRAET* (SEQ ID NO: 

EKVGGLQPGRGTPGKASKGTSQRAET* (SEQ ID NO: 

EKVGGLQSGRGTPGKASKCTSQRArr* (SEQ ID NO: 

E3WGGIXSGRGTPGJCA3KGTSQRAX3* (SEQ ID NO: 

EKVGCLQPGRGTPCKA3KC I SQRAER+ (SEQ ID NO: 

EKVGCLQPG3WTPGKSAKCBSZRAQS* (SEQ ID NO: 

E3CVGCLQPG3GTPGKA3KGK3QRAX3* (SEQ ID NO: 

EJWCCLQPGSGTPCKASXGSSQRAZ3* (SEQ ID NO: 

EXVGGLQPGJtGTPRXA3XGNSQftAX3 * (SEQ ID NO: 

EXKGKLQPG3GTPGKA3KGN3CFJD3* (SEQ ID NO: 

□CVGGLKFGKCTFE3003KGKAAR3ET* (SEQ ID NO: 

ESWGCLICPGXCAPEXSSKGKAJUUrr* (SEQ ID NO: 

E3WGGLXPGTGTPEJID3KGKAPJL3 rT* (SEQ ID NO: 

OKVGCUCPGICCTF EXD3 KGN AJR3 ET * (SEQ ID NO: 

DKVGGLia>aCGTPEXD3KCXAJaU»T* (SEQ ID NO: 

DKVGGLITGKGTPOKDKKGKAJOXSKT* (SEQ ID NO: 

EJCVCCLTPCaCCTPEXBSKGXGJIWET* (SEQ ID NO: 

EKVGGUCPGK0TPt1CtlSKClCDW«BT* (SEQ ID NO: 

ENVGCXXPCKCTPeKD3KCKDiai3ST« (SEQ ID NO: 

OCVWaJOKaCGTPEXDSKGKAXRSrT* (SEQ ID NO: 

■QVWnJOPGSCGTPBCDSJCGKAJDKSET* (SEQ ID NO: 

EqVGg J U^J l UTP fll /r R GWAJXSrT* (SEQ id NO: 

£QVMXJQ?aUAPD0^G)(ACIt3XT« (SEQ ID NO: 

CKVCCLQPaCGTPIJTOXGXAJOXsrT* (SEQ ID NO: 

KKVGmQPC JUU T PgJU/lA C3CAigC3 IT* (SEQ ID NO: 

DCVCGLQpCB U * ' * , " LL r * K CXAJ0X3 IT* (SEQ ID NO: 

IKVOGLCJG3CC3PP003XGKAJT 3 8T* (SEQ ID NO: 

0»ICCUCPGTtGTPEro«GIIAICQ3tT« (SEQ ID NO: 

EqVCm^G9CGTPDKDSXG1U10X3rT* (SEQ ID NO: 

nCVC<a^PCXCTi»EJCD3ICGI(AnC3rr* (SEQ ID NO: 

BqVGOLKPCJCUT PUl rlTCOUWtS IT* (SEQ ID NO: 

ZKW0L1CPGKCAPEKD3JCGKAW13ET* (SEQ ID NO: 

EQVG^UPGKmOIOUXGMAXUKT* (SEQ ID NO: 

EQVGGl>QPCKGTPEJaD3JUytAWC3GT* (SEQ ID NO: 

oovcoijQPC3 Ltf T y mr n ua cFKm it* (seq id no: 

OQ^OOLCJG^GTPaOjmcCKPXRSOT* (SEQ ID NQ: 

ECTGQLQFGXmroXJ£XAJasrT+ (SEQ ID NO: 

OKVOQXJDPGiaetvacsiacvxjauR* (seq id no: 

0KVGGLJajG3BGTPllEWKGJIAXMfT* (SEQ ID NO: 

aCVC«LQFGJ(GTPOCX}SJ4CXAJrrSTr* (SEQ ID NO: 

EKVCCUCPGKCTPBJCDSKGJCAGJtSlT* (SEQ ID NO: 

EgVWLQPC*GTPE3COrrGKAX*3rr» (SEQ ID NO: 

EKJWGLQPGlCCTPEiaaiCCOSKJUrr* (SEQ ID NO: 
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51 KV33SHOUSE 

52 KUSIGHZAB 

53 N54FASH 

54 127888 

55 C27888 

56 HV59SMOCSE 

57 HUSICHOC 

58 NS2FWH 

59 KUSICHJT 

60 HUSICHL* 

61 S06816 

62 S06817 

63 KUSICKAAX 

64 KV4 2SMOUSE 
69 KUSZGKAXL 

66 MUSIGHABO 

67 KU3XCHEG 

68 KCSIGKWM 

69 KU3ICKCLT 

70 MUSICHZXS 

71 MUSICHAAD 
7 2 MUSXGHAAK 

73 HU3IGHAXA 

74 KUSZCHXZ 

75 A30502 

76 KUSIGHAAG 

77 B30502 

76 KUSIGHADG 

79 KUSIGHTV 

80 KU3ZGHAAKA 

81 KUSZCHZJt 

82 KUSIGHAI 

83 KOSZCKAIA 

84 PL0011 

89 XU3IGKCL3 
86 MUSI CHAD Y 
8? MU3ICHWX 

88 KU81GBADQ 

89 KOSZGHVBM - 

90 A24672 

91 MU3IGBJ3 

92 JL0044 

93 MU3XCHBA 

94 MU3ICHAGP 
99 MU3IGHVBK 

" 96 A36194 

97 KUSIGHVBJ 

98 MU3IGHADV 

99 MU3IGHAA? 
100 KU9ICBJL 



EXZCC IQ PC KCTF EKES KGO S KRP ET * 
EXEGCLQPCKCSPEXESKCDSXRArT* 
EKOGGLQPGKGTPEXDSKGDSKRVEK* 
EQVGGLKPGRG7P EXDTTG D AQR S ET • 
ZQ VCC LKPC RGTP EXDTTC N AXG S ET * 
EKVGGSXPGKGTPEXDSKGNAXTSET* 
5DQGGLKPGKGTPEKDTKCNAARSES* 
EXIGGLQPCKGOPGXPSXDNAKJISET* 
EXLGGLQPCKGDPCXPSKDNAXRSET* 
ETOGGLQPGKGOPGKPf XDKAKRS ET* 
EJOjGGLQPGKCDPClCDQCEHAJaiS ET* 
EHLGGLQPGXGO PGKLKXW AKRP ET * 
EXLOG1JQPGHGDLCKP3KDNWCRSET* 
EKLCPLQLGKCDPGXPSKDDAJOISET* 
EQLGGLQPCGGTPGKPSKDKOICRSrT* 
EQLCGLQPGGGTPGXA3 KDKDICR3 ET* 
EQVCGLKAWCGTP EXDTTGK AJCRS tT • 
EKVCVLrPGKGTPEXRQECKAXRarr* 
EQVGGLQPKKGSPGXDSXDDSQKTET* 
EQVGGLjQPIOXGSPCXDSXDDSQKTER* 
C^VPEIja»GlWTPGXE0XGT3ARKDT * 
QQVPELKPGKGTPGXDOXGTSAJWrr* 
QQVPf2JCPGXGTPGKDDKGT3AXWEI«* 
QQICTELKPGXCSPGQEXXCT33T3ET* 
EQQPElKPGXCTPGQnaGXS 3T3E3 • 
EQQPEXJU»GTGTFGQEXXCXS3TSES • 
tQQPKIJa»GKGTPGQEXXGK33A3t3* 
EQQPEXXPGKGTPGXQKKGK3ST3E3 • 
EQQPHJCPCltGTHGXQKKGKSSTSEJ* 
EQQPEUCPCKGSHGJCQCTGKSSTSES* 
EQQPEIJCPGKGSaGXQraCGX33A3X3* 
EQQPKXXPGXGTHGTQXyCKSSTTEl* 
BQQgllJD7CKGTH GXQKQC X33Tri3 • 
BQOP tLKPCJtCTIfGTZKXDKSSTSM • 
IQC>XllJCPCTG3BCXQJatCM3T3E3* 



EQQPfIJCPGXGTHGXaXX3^33T3X3 • 
0QQAIIJiraCAJK»EWG33ST3E3 • 



Q^y yf T pp<rrflAPGQPaCGX33T3D3* 
QQQXIIJlPGXGVPGQEJaCG«3T303* 



QQQPIIJCFCKGAPCXOTGK3ST3 13* 
QQQPKXJ!3?CltGAPGItGXKDKfl3T3t3* 
•flO^EAKPGKCTKGKQKXCKS 3T3 03 • 
QQQAllJCP 1 GXGTHGXXXJ35X33TflD3* 



OOQAELRPCKCAPWiatGKSSTS 13* 
SqSjTOGTPG<1EXKCJC33T3«3» 



QQOXnAPCJtGTKKEWGTJSTSM* 



QQOAnjaKTXGTPGKOTGTSSWM* 

SqSuO^KGTPCKEKKCTSSTSES* 



(SEC: 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 



ID NO: 
ID NO: 



ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID Np: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 



264) 
265) 
266) 
267) 
266) 
269) 
270) 
271) 
272) 
273) 
274) 
275) 
276) 
277) 
278) 
279) 
280) 
281) 
282) 
283) 
284) 
285) 
286) 
287) 
288) 
289) 
290) 
291) 
292) 

293 ) 

294 ) 
295) 
296) 
297) 
298) 
299) 
300) 
301) 
302) 
303 ) 
304) 
305) 
306) 
307) 
308) 
309) 
310) 
311) 
312) 
313) 
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101 KUSIGKABK 

102 KU3ICHRJ 

103 KUSICHZZB 

104 HV06SMOU3E 

105 KUSIGKRD 

106 HUSIGKVBH 

107 HV01SMOUSE 

108 KUSICHADN 

109 KV05SMOUSE 

110 KUSICHAEf 

111 KUSIGHAAK 
1,12 KUSIGHAAB 

113 C3056O 

114 PS0024 
113 MUSICHRG 

116 MUSICHAA* 

117 KUSIGHLX 

115 HV04SMOUSE 

119 HU3ICHVBC 

120 MUSZGKXX 

121 KUSICHAAR 

122 HV15SKOUSE 

123 HU3IGHAAU 
12 4 MU3IGHVBO 
123 A26403 

126 HV10SMOUSE 

127 KUSIG3B44 

128 KU3ZG3B62 

129 KV09SMOUSS 

130 MUSIGKCLP 

131 MUSIC BH 

132 KV11SHOCJ3I 

133 NUSIGHKC 

134 music hag* 

133 KU3IGKRP 

136 HU3ICKVAD 

137 MU3ICHVAJ 

138 PL0012 

139 KU3IGGVD2 

140 306824 

141 KU3XGUX9 

142 KUfllGHAAfl 

143 KU3IGHH5 

144 KC3ICHAJCA 
143 HV50SMOO3I 
14*-KU3XGHVBP 

147 PH0100 

148 K03IGHAYA 

149 KU3ICHCT2 * 
130 KUSIGHDX 



: QQCAZVRPCKC7PGHEKXGTSSTS ES • 
: QCjQAILKPGKGTPGHEXXGTSSTSZS* 
: QQQAZUlPGKGTPGOQKKGKSSXSrS • 
:HQC*ELKPGKGTPGQQKXGRSSTSES* 
: EQQVtLRAGKGTPGQ£KXGKSSTSE3* 
: rOQAZLRPGKGTPGQEXQGTSSTSES* 
: EQQAZLRPCXGTPGHDNXGTSST3ES * 
: QQ0AEVRPCKG7PGHEXXGRSST3ES • 
: C^QA£XJIPGKGTPG0QKK0K3STS ES • 
:QQQXEUCPCKCTPGQCiaCDK3STSES* 
:QQQAEUO>GKGTPGQ0Wa)K33TSD3* 
: QQ0AQJCPGKG3PGQQKK0K35TSE3 • 
: QHQXZLICPGKGTPGQCKXKK3STSE3 * 
: QQQAXLWGKGTPGQQKK0K3 3T S E3 * 
: EQQAELRAGXGIPGQEXKGKSSTSE** 
: TOQAEXJU>GXGTFGQEX3(3K33T3 ES * 
: QQQ 3 EUCPCKGTPGQ EXJC3 KS ST3 E 3 * 
: QQQTELKPGKGTPGQEKX3K33T3 E3 • 
: EQQAXLRTGKGTPCQEJUCCKS3T3ES* 
: QQQAZLXPC KCTPCQQKXDK3 ST F E3 • 
: EQGAEIJIPCTGAPGQEXJCGK3ST3 E3 * 
:Q0jQPEVRPGXGTKAXQKKCK3STSES* 
: QQQPEVRPGKDTHAKQJGRGKS3T3 ES * 
: QQaXZLKPCTGTPtQEKKGKSSTSES * 
: EWTTUIAGXGTPCQEXXGR33TSZA* 
: QC£AZIJCPGKCTPCROT31CP3TSZ3» 
: QW3ZLKPCKCTPCRZJ3C3KPST3E3 • 
: C^IlKnJCPCroTPGRrKKlfKPSTS ES • 
:QQC>XIXPGKCTPCRE3aCST33T3ES» 
: QQOXXUCPGlCGTPCQEXKStSSTSOS * 
: C^C^XU^JCCTPIQQJTOKSSTSES * 
:C«C>iITPGlCCTPGllBfll3KP3T3IS« 
: QQQAnJtPCXGAL^E3XXCKS3T303* 
. QQQPfVlCPGlDaAPGirarrOKSSTS E3 * 
: ES3CAIV1UU3CG3PCQXJXCXS3T3 ES * 
:C^lATlJa^GTPCKEJj:GI33T3tS* 
:QQC>A2XJD?C3XCroEQIJ0XGT33T3£3* 
: CSQ*BlJO?CKCJWGJ0ZintGX33T313 * 
: QQ3imi*C3«TTGWJCCW3T3ia * 
: C^QJtfIJUKtf.<;TPCB13<ILVI33T3E3* 
: PQQMT p *^QTPCQC0XW3T3ia * 
: COCAaiJC?aCCTPG^QrrCT33TrXS « 
: C«XlIJCPCJtG3IPG0nC«T53A3 IS* 
: £CtfrVUtPCKGTPC0CjaCGT3ATHXS« 

: C^3VU(PGTGTPCO.D0XCT33T3K3 • 
: EQQAJtlJtPGTGJrPEQPXQGTSSTSrr* 



(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
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ID NO: 



10 NO; 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
10 NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO 
ID NO 
ID NO 
ID NO 



314) 
315) 
316) 
317) 
318) 
319) 
320) 
321) 
322) 
323 ) 
324) 
325) 
326) 
327) 
328) 
329} 
330) 
331) 
332) 

333 ) 

334 ) 
335) 
336) 
337) 
338) 
339) 
340) 
34 1) 
342) 
34 3 ) 
3 4 4 ) 
345) 
346) 
34J) 
34 8 ) 
349) 
350) 

• 351) 
352 ) 
353) 
354 ) 
355) 
: 356) 
: 3 57) 
: 358 ) 
: 359) 
: 360) 
: 361) 
362 ) 
363) 
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131 MUSIGHKPI 
152 S06B23 
133 KUSXCHASA 

154 S03464 

155 MUSIGHVAA 

156 KUSIGHNPD 

157 KUSIGHHPB 

158 KUSIGHEC 

159 KUSIGKXPC 

160 KUSXGKNFF 

161 KUSICHNPE 

162 A27635 

16 3 MU3XGKXW 

164 HUSZGHIZA 

165 KU3IGHEH 

166 KU3IGHRH 

167 HVOOSMOUSE 

168 NS1719H 

169 KU3IGHZAD 

170 B30315 

171 KU3IGHIB 

172 E27889 

173 KU3IGHAAC 

174 HV61SMOUSE 

17 5 KUSIGVHR2 

176 PL010O 

177 KUSXGKAAO 

178 MUSICHGA6 

179 KU3ICKJT 

180 KU3ICHGA1 

181 KUSICKXX 

182 HV625MOU3C 
1B3 KU3IGHAAGA 

184 KU3IGHGA3 

185 KU3IGHGA4 

186 KU3XCHACX 

187 PX0102 

188 HV46lKOqil 
169 MUSIGBXT 

190 M03ICHACD 

191 HU3IGHAGQ- 

192 KU3ICAJ<32 

193 KUSZCRXnC 

194 KU3XGHAGI 
193„KU3IGHAGB 

196 KU3IGHAGC 

197 KUSIGHAA* 

198 KV43$NOU31 

199 KU3IGXUV1 

200 XU3IGHAEI 

201 KU3XGHBP 

202 HU3IGHZZA 

203 MU3XGMUV2 

204 A324S4 
203 XU3XGHXB 



EOQAZLRPCKCKPEQPKQGTSTTSPT* (SEQ ID NO 

EQQAXLKPGKCHPEQPKQCTSSTSrr* (SEQ ID NO 

EQQAEL1CPGKGNPEQPKQDTS5TSFT* (SEQ ID NO 

EQQAEXJCPGKGNPEQPKQGTSSTSC7* (SEQ ID NO 

EQQAEVKPGKCHPEQPKQG7SSTSET* (SEQ ID NO 

EQQAXLRPGKGHPEQPKQVTSSTSET* (SEQ ID NO 

EQQAXLRPGKCKPEQPKQITSSTSrr* (SEQ ID NO 

EQQAZLRPGRCKPEQPKQVTSSTSET* (SEQ ID NO 

EQQAZXJIPGKGNPEQPKHVTSSTSET* (SEQ ID NO 

EQQAZLRPGKGKTEQPKQVTSSTSET* (SEQ ID NO 

ZQQATLKPGltGKTEQPia.ITS3TSrr* (SEQ ID NO 

TGQAZLRPGKGAPEQCKXGK3S7SDR* (SEQ ID NO 

QYQA£XJtPGXGTFftQQlQCCX33TSE3 * (SEQ ID NO 

QQQAVLRHGKGTHGQEKKGK33T3 E3 • . (SEQ ID NO 

Q^Q^TLGPCRG7PCQGRXCK33T3GS* (SEQ ID NO 

EQQA£LRAGKGTPGQD0CGX3SVYrA* (SEQ ID NO 

S^C^CJCACXCTPGQQKQGESTRSrr* (SEQ ID NO 

QQKAZLAA3KGTPGQE30CGRSST3E3* (SEQ ID NO 

QQQTEUIPGKGTPGQDC*GK33K1JU.* (SEQ ID NO 

E3CVGGLQG33rt)PGXA3KGT3QRArT« (SEQ ID NO 

EQQADLXXjGKGK?CQFKIATP3T3ET* (SEQ ID NO 

EQVGGLKPCKCTPOMDVKDNAMBT* (SEQ ID NO 

DQQPDUa?33G3PCHP3X3T3nTET« (SEQ ID NO 

OQQPDUCP33G3PGKP3K3TSKTITT* (SEQ ID NO 

DQQPDLKP33C3PGHP3K3TSKTATT* (SEQ ID NO 

DQQPGLKP33G3PGIfPSK3TSrrrrr« (SEQ ID NO 

DQQPGXJCPSSGSPCKFSIQfTSKrrrr* (SEQ ID NO 

DQQPGUa»3SGSPGDP3KTTSnTET« (SEQ ID NO 

DQQPGUtPsscapcKPSicTTsrnrr* (seq id no 

DHOPCUCPSSGSPGKPSIOfTSlCTTrT* (SEQ ID NO 

DQQPGIJGP3363PGirP3Jt3T31CTTET» (SEQ ID NO 

DQQPGXJCFSACflPCirPSKSTSICTAZT* (SEQ ID NO 

EQQFCXJCF33C3PGJfP3X3T3IT31T* (SEQ ID NO 

0QQPGLKP33C3PG3rrS3QrT3riIET* (SEQ ID NO 

DQQPOucpascspGDPsnrrsxTPrr* (seq id no 

P3QJ3IJCP33C3PGXT3K3T3 rrTET * (SEQ ID NO 

DQQFGLmSC3FGXF3XJ< 13 EH EI* (SEQ ID NO 

DQQPOIJCP3SG3PGirP3nrr3XTTZT* (SEQ ID NO 

ggC^lJCP33C3PCJfP3K3T3IC T3rr * ( S £Q ID NO 

EQQP3LKP3SC3PGKP3K3T3RTTtT* (S EQ ID NO 

EQQMIJCF33C3PCKP3IC3T3KTAXT* {S EQ ID NO 

DQQPOUCP33CfPQfPSK3T3rmT« (SEQ ID NO 

: EQQP3LKP33C3PGTP3K3 T3KTH 1T* (SEQ ID NO 

: EQ0J>3Ija»33G3PCKPSK3Trirr3rr« (SEQ 10 NO 

l EQQPSLKP33G3PCKMK3T3 TT3IT* (SEQ ID NO 

: gQQL3XJa > 33C3PGXP3K3T3 rmT* ( SE q jq NO 

:QQQPGXJ0?3PGPPGXPSQ515Ar£IT« (SE q id NO 

:QQja^31ja > 33G3PGX3TX3M3KQTDT« (SEQ ID NO 

:QCJO»CXAP*3G3PCX3AMW3TQTpT* (SEQ ID NO 

t Q^KPGIAM3G3PGK3AJ<3W3K QT0T * (SE q id NO 

:QQJO»GLAP33G3PCX3AISN3XQTDT« (SEQ id NO 

:QQKPGTjQP33G3PGKAAI3N3KQ3Jrr« (SEQ i 0 NO 

:QQIPGLQP33G3PGJUUlI3N3KQA)rr» (SEQ ID NO 

:QQKPVIAP33G3PGWAK3N3KQIDT* - (SE q id NO 

:QQIO>3LQP33D3PGXAAK3K3KGADT* (SEQ ID N0 
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HUMAN HEAVY CHAIN SURFACE PATCHES 



10 



20 



25 



30 



35 



40 



45 



1 HUXIGHVS 

2 HUKICHVK 

3 H36003 

4 PL0122 

3 HVSDSHVMA* 

6 HUM I GHAT 

7 B34964 

8 A34964 

9 PL0123 

10 HV3FSHUKAJ* 

11 JL0048 

12 HV3B3HUXAX 

13 HUMIGHBV 

14 HV3ESHUKAK 
13 PL0116 

16 KV3K$ HUMAN 

17 N92PB4H 

li HV3I5HUKAK 

19 HV3J3HUMAJ< 

20 HV3GSHUKAH 

21 HV3M$KUMAJf 

22 HV30SHVMAH 

23 HV3NSHUMAX 

24 HV3R5HUWJI 
23 HV3P3HUXA* 

26 HUKIGHCV 

27 HV3T3HUMAX 
2$ KV3U3HUXAK 

29 PL0098 

30 HV3H3HUKAJI 

31 KV3A5HUKAM 

32 HV3S3HUMAJI 
3 3 KUM1GHAM 

3 4 HV3Q3KUXAJI 

33 A36040 

36 KUKICHAJfr 

37 HUKIGBAO 
31 HUXIGHAJt 

39 HV3L3KUKAJI 

40 HV1A$HUKAJT 

41 A32483 

42 HUHICHAY 

43 KUNIGUCU 
4*4— HUMICKBS 
43 HUKICVHU 

46 HUMZCKBX 

47 HV1C3HUKAM 
At H34964 

49 HUHICHCT 
30 PX.0X19 



ERVGDLEPCRGIPGKAFKCDSKX: V7* 
ERVC DLEP £RC I PGXAP KG CS WC I IT • 
EQVGGLKPGRGTPGKAPKGDSKXTIT* 
EQVGGLQPCKGTSGKASKGDSKKTET* 
EQLGGLQPGRCTPCKBSKGDSKHArr* 
EQLGGLQPCRCTPGKOSKCNSKRArT* 
EQLC GtQPCRGTPGKDSRC N SKRA ET • 
EQVGCLQPGRCTPCKDSKGNSJCRArr* 
EQVGGLQPCRCTPCKDSKGHAKRAET* 
EQVGGLQPGRGTPCKDSKCOSRRAET* 
EQVCGLQPGRGTPGKDSKGNSRRArT* 
OjQVGGLEPCRCTPGKESKGBSlCAAfT* 
EQLGDLQPGRGTPGWlSKGMSKRArT* 
EQVGGLQPGRGTTGKDSKGDSKRAET* 
QQVGGVQPGRCTPGKSSKGNSICftAfT* 
QQVCGVQPGRG I PGKDSKGNSlCftP ET* 
EQVGGVQPGRG I PGKD3XG03 KRF CT * 
QQVGCVQPGHGTPCKD3WG03KRPET* 
QKVCWVQPGTWTPGKD3KG)i3KRTr:« 
QEVCGVIPGJKTITGXBSKCSaiaiArT* 
EQLGGLQP I GKGTPGKD3MGD3KQA27* 
EQI^tQFG3tG4FGKSTMG03K£A2T* 
AC^GGLQPGJWTPGTOSHGOSKQXZ S * 
EaLGGtQ P UftUTPOICV3QGMKQA2T« 
EQVGGLQPCJWnTGKVSQCOS KZP 2 T • 
EQLGCLQPOOTFCICtSXGKSraArT* 
EQVGOLQPC3tCBPG1CSSXGXAK3\Vrr* 
EQVCDLCJK33tGJfFGJCSSKGXAQJlPfT+ 
QGWTVQPCJbGtl^mKGKSIG^ACt* 
QZVaUZPG3tG3FCXA5KGB3KltArr« 
C£VGCUCP<abG3f'GJCBSKGXAQRTZT« 
OQVGCXCPCStGTFGJaiSVOOSlCTP IT * 
BaLGOLQPGKGT3UDUGX3K3Urt« 
EQVOALQratCTPGJCDSOAOSJCZAZT* 

EQLGGLQPGJt GTPCK vrCSVTT* 

B3VOATQPC«CK3GKA3ICG0SKRJ>Crr* 
EQVCATQPCKGNSGXA3KGD3ICRPDT* 
EQVGArQPaCGXSGXASKGM KRPDT* 
QQVGGVQAG3UJ(PCKX3SRGISKPTTT* 
QCjVAJr/XPCXGftTGQQKQG E3TRS ST* 
WAZVJ3HaCCTPGOQIC0GT3TR3 ET» 
WAIVlCraCTPOQQKQGTaARSIT* 
QG^AWOHSKCTPOQOKOGWIMOT* 
QQVXfV1CPCXGTFOQIlCQGT3IM0T« 
WXWCPGJCGTPCWQCT3TR30T* 
QOVClVIMtGTPCQQKQOTSTMOT* 
OATVAXVKKatCTIWRQGASrMW* 
QQV3 EUCPCKCWWOGTCTS VXAXT* 
EQVAIV1CPG1CG3PGTCP SOCKS 1XAST* 
EQVAXVJCPCRCS PCKPS0CX3 IKAST« 



(SEQ 


ID 


NO: 


4 19) 


(SEQ 


ID 


NO: 


4 20) 


(SEQ 


ID 


NO: 


421) 


(SEQ 


ID 


NO: 


422) 


(SEQ 


10 


NO: 


423) 


(SEQ 


ID 


NO: 


424 ) 


(SEQ 


ID 


NO: 


425) 


(SEQ 


ID 


NO: 


426) 


(SEQ 


ID 


NO: 


427) 


(SEQ 


ID 


NO: 


428) 


(SEQ 


ID 


NO: 


429} 


(SEQ 


ID 


NO: 


430) 


(SEQ 


ID 


NO: 


431) 


(SEQ 


ID 


NO: 


432 ) 


(SEQ 


ID 


NO: 


433) 


(SEQ 


ID 


NO: 


434) 


( SEQ 


ID 


NO: 


433) 


(SEQ 


ID 


NO: 


436) 


(SEQ 


ID 


NO: 


437) 


(SEQ 


ID 


NO: 


4 38 } 


(SEQ 


ID 


NO: 


439) 


(SEQ 


ID 


NO: 


440) 


(SEQ 


ID 


NO: 


441) 


(SEQ 


ID 


NO: 


442) 


(SEQ 


ID 


NO: 


443 ) 


(SEQ 


ID 


NO: 


444 ) 


(SEQ 


ID 


NO: 


445) 


(SEQ 


ID 


NO: 


4 46) 


(SEQ 


ID 


NO: 


447) 


(SEQ 


ID 


NO: 


4 48) 


(SEQ 


ID 


NO 


444) 


(SEQ 


ID 


NO 


450) 


f SEQ 


ID 


NO 


451) 


(SEQ 


ID 


NO 


452 ) 


(SEQ 


ID 


NO 


453 ) 


(SEQ 


ID 


NO 


454 ) 


(SEQ 


ID 


NO 


: 455) 


(SEQ 


ID 


NO 


: 456) 


(SEQ 


ID 


NO 


: 4 57) 


(SEQ 


ID 


NO 


: 458) 


(SEQ 


ID 


NO 


: 459) 


(SEQ 


ID 


NO 


: 460) 


(SEQ 


ID 


NO 


: 461) 


(SEQ 


ID 


NO, 


: 462) 


(SEQ 


ID 


NO 


: 4 63) 


(SEQ 


ID 


NO 


: 464) 


(SEQ 


ID 


NO 


: 465) 


(SEQ 


ID 


NO 


: 4 66) 


(SEQ 


ID 


NO 


: 467 ) 


(SEQ 


ID 


NO 


: 468) 



50 



55 
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51 HV1FSHUHXW 

52 D34964 

53 HV1DSKVXAH 

5 4 HV1£$HOOJ< 

55 JL0047 

56 HUMICKBW 

57 E34964 

58 HUKICHCV 

59 HV2FSKVHAJ* 

60 HV2I5KUKAH 

61 HV2GSHUMAH 

6 2 MS 3FABH 

63 PS0091 

64 KUMIGHOA 

65 A26553 

66 KV2ESHUMAM 

67 HV 2 OS HUMAN 

68 A36003 

69 KV2H5HUKAK 

70 KV2A5HUHXH 

71 HV2CSKUHAM 

72 KV28SHUHXK 

73 JL0049 



QQVMVW»GRGD PC RP RQA5 ST I S AT * 
EQVArVPOGKGRPGKSLQGKSLKAST* 
QQKAEVKPGRGTPGKPGWPSrrSET* 
QQVAEVKPGRGTPCRY IWEPSr FW EC • 

Sqqagucpsscspckpskstsktaat* 
SSpglkpssgspckpskstsktaat* 

SSpGUtPSSGSPCKPSKSTSHTAAT* 

SSpgucpssgsagkpskstsktaat. 

RQQPCUCPSSGPPCKP3RGTSRSAAT* 

^aclkpssgspgrtskstsktaat* 

QQEPGLRPSSGTPGRTPRSTSKTXAT* 

^iwUtfSSGSPCRTPRSTSOTAAT- 
QQQPGUCPSSCSPSRVSKSTSKTPrT* 

Sqaguwssgppckpststsktaat' 

?QE^^3G3PG10'3KSR5WJd5A* 

^XUOWSPOEJjmaKGPGT* 
^QLScCJWI3WnfAJCGKGICME3* 



(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
{ SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 



ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO*. 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO 
ID NO 
ID NO 



469) 
470) 
471) 
472) 
473) 
474 ) 
475) 
476) 
477) 
478) 
479) 
480) 
481) 
482) 
483) 
464) 
485) 
466) 
: 487) 
: 488) 
: 489) 
: 490) 
: 491) 



EXAMPLE 2 

DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THREE-DIMENSIONAL MODEL OF AN- 
TIBODY VARIABLE REGION 

The references cited in the text below are listed at the end of this Example^ 

The first antibody Fab structure was determined in 1 972. Since then, no more than about twelve Fab struc 

antibodies). To understand the molecular basisof this antibody divers.tyw,Hrequ^ 
number of x-ray structures, or the rules by which combining site topography ,s *™^J^"^£? n 
such prediction rules has now reached the point where variable regions of ant.bod.es can be modelled to an 
accuracy approaching that of the medium resolution x-ray structure. a ^ n *pH naradiams of 

TheVeraction of an antibody with its cognate antigen is one of the ^'^Zt Sg. o 
molecular recognition. To understand the antibody-antigen interacts in atomic deta I ^ u ^^^ 
r^ihree-dimensiona. structure of antibodies and of their antigen complexes. Trad.tiona I such formation 
has come from x-ray crystallographic studies (see Davies et al. for review jDav.es 198^ 

The modelling of antibody combining sites was first attempted by Padlan & Dav*s (Padlan et aL 1 976 
at a time when very few antibody structures were known. Nonetheless. Padlan and M,lea 9^^" C ™ 
Ikey^ 

variable domains. The antigen combining site is formed by the juxtaposition of sue '"^^ £££ 
(Complementarity Determining Regions) (Kabat et a... 1987). on this framework. ^J^^J^^ 
LeHed by homology then it might be possible to model the CDRs in the - J^J^ 
lan et al.. 1976) reasoned that CDR length was the important determ.nant of ba ^^ ne H C ° n ^ a .^" JJ?J" 
he number of antibody structures was insufficient to thoroughly test this max.munn ^^^J 
This notion was not picked up again until the early 1980's when Pedersen £ 
proach to modelling antibody combining sites based on a more extens.ve analyse of antibody structures (de 

13 Procedures are best exemplified for 

& Lesk (Chothia et a. . 1986) who, in 1986. extended and modified the MOP procedure by in^anoj 
LptofWresidues.TheseresiduesailowthefurthersubdrvisionofCDRsofthesame.eng 

Noctures which dtffer in having residues at specified positions that, through 

fhe ability to assume unusual values of the torsion angels *. v and a, determine the prease CDR conformation 
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• * • * 

(Chothia et al.. 1989). Similar knowledge-based methods have been proposed lor predicting loop conform* 
ions* genera, (Thornton e, a,.. 1988: Tramontano et al.. 1989). These methods rely on «^» h ' c 
database of protein structures. However, none of the above knowledge-based methods has been t° all* suc- 
cessful In particular, the MOP or canonical structure approaches have succeeded .n modelling only f.ve of 
the six CDRs. This stems from the fact that the third COR of the heavy chain. H3. is more variable ,n sequence. 

length and structure than any of the other CDRs. 

To deal with this problem several groups have attempted to use ab initio methods to model the combmmg 
site (Bruccoleri and Karplus. 1987). The requirement with such methods is that the total allowable con orrna- 
tional space accessible to a particular COR is sampled. Typical of purely geometnc approaches .s that of Go 
& Sheraga (Go and Sheraga. 1970) and more recently Palmer & Sheraga (Palmer and Sheraga. 1991). where 
the problem is reduced to one in which the central region of the polypeptide backbone havl "9 ^^ enS ^ 
bond length and bond angles, is constructed between the end points of the loop CDF ,f an by 
a 'chain closure' algorithm. In a modification of this algorithm. Bruccolen 4 Karplus (Brucco en and KaT>lus 
1987) introduced an energy minimization procedure which greatly expanded the doma.n of con ormationa 
space searched during the chain closure procedure. This modification is incorporated into the conformational 
search program CONGEN (Bruccoleri and Karplus, 1 987). which also allows the user to choose any set of stan- 
dard bond length and bond angels such as the CHARMM (Brooks et al.. 1983) standard geometry parameter 
sets. Other approaches such as minimization (Moult and James. 1986). or molecular Ramies I F™"^ 
1986) either fail to saturate conformational space or are unable to deal with the problem of long CORs. Who- 
ever of the aft initio methods is employed however, the problem is one of defining the selectK.n^tena such 
a way as to allow the unambiguous identification of the correcf structure (in t hl s context correrf ,s .defined by 
reference to an appropriate X-ray structure) within the ensemble of candidates, for every COR. To date th,s 

R°ecenUy amore holistic approach has been taken to the modelling of CDRs which combines the advan- 
tages of knowledge-based and ab initio methods in a single algorithm known as CAMAL (Combined Algonthm 
for Modelling Antibody Loops) (Martin etal., 1989; Martin et al.. 1991). Previously this algonthm has been used 
to model individual CDRs in the presence of the crystal structure conformations of the other five Asis dem- 
onstrated below. CAMAL is able to predict the backbone conformations of all six CDRs of the antibody com- 
bining site to an accuracy approaching that of medium resolution x-ray structures. In add.tion the algonthm 
includes a procedure for selecting and fitting together the light and heavy chain framework reg.ons prior to 
generation of CDR conformations, thus making possible the prediction of the entire vanable region. Further- 
more a new Monte Carlo (MC) simulated annealing method has been developed for the determination of side- 
chain conformations. 



The Framework Region 

Antibody framework regions consist of conserved p-strands that form the B-barrel structure "'eristic 
of immunoglobulin V-type regions. In the procedure described here each V-region is built from a , daatas. of 
known antibody structures, using sequence homology for selection of the light (L) and heavy (H) xhain V-do- 
mains. The two domains are then paired by least squares fitting on the most conserved strands of ^ 
B-barrel (Table 2 and Figures 5 & 6. The strand orientations were determined by analyzing the barrels o fknown 
antibody crystal structures. Eight antibodies were analyzed using a multiple structure fitting program as fo ows. 
Seven structures were fitted onto one of the set selected at random and mean coordinates were calculated. 
All eight structures were then fitted onto these mean coordinates and new mean coordmates determined. This 
procedure was iterated until the mean coordinate set converged (5-10 cydes). The variance for the meanco- 
ordinates at each barrel point (N.Ca.C) was calculated. In Figure 5 this variance is plotted agamst the projected 
positions of these points onto the conjugate axis of the barrel. «.«h.«.«h«»»<i 

Strand 8 and all but two residues of strand 7 in both light and heavy chains were eliminated as they showed 
deviations greater than 3o (standard deviation units) from the mean 

the takeoff points of CDR H3. and suggests that any knowledge-based predict™ of CDR H wou have to 
account not only for sequence and length variation in the CDR itself, butalso for he posibon ^»££P£« 
strands. The remaining mean coordinates were used as a scaffold onto which the L 

Strands 7 and 8 in the final framework were obtained from the database structure used ,n the construction. 
The framework strands are marked tin the multiaiignment in Table 2. -^h»in »mnlatas were 

The sidechains were then replaced using a -maximum overlap' method ,n 
fitted on backbone atoms with the sidechain torsion angles being adjusted to match those of equivalent torsions 

in the parent sidechain. 
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Tho Combining Site 

The procedure for predicting the structure of combining sites combines a database search with a confor- 
mational search procedure. The architecture of the program suite to perform this task is outlined in Figure 7. 

The database search utilizes distance constraints for each of the six CDR loops determined from known 
antibody structures. These constraints were determined by calculating Ca-Ca distances within known loops 
and using a search range of i" ♦ 3.5o (the mean ± 3.5 standard deviation unite). A database conta.n.ng all the 
proteins in the Brookhaven Protein Databank (Bernstein et al.. 1977) is then searched for fragments which sat- 
isfy the constraints for a loop of the required length. The middle section of the loop is then deleted and recon- 
structed using the conformational search program CONGEN (Bruccoleri and Karplus. 1987). For loops of sdc 
or seven residues, the structure database appears to saturate the conformational space ava.lable to the back- 
bone adequately and only sidechains are built by conformational search. Loops shorter than six residues are 
built by conformational search alone since this is computationally feasible and the number of loops selected 
from the database becomes unacceptably large as loop length decreases. 

When modelling a complete combining site, loops of 6 or more residues are modelled individually with the 
other loops absent If the loops are built consecutively, small errors can accumulate leading to a poor result 
(Martin 1990). All the loop conformations are then evaluated using a solvent modified potential, which ex- 
dudes the attractive van der Waals and electrostatic terms of the non-bonded energy function contained within 
the GROMOS (Aqvist et al., 1985) potential. The lowest five energy conformations are selected and filtered 
using a -structurally determining residue" algorithm (FILTER), based on backbone torsion angles observed in 
the original database loops. Since the database search is not used for the shortest loops of 5 residues or fewer, 
the FILTER algorithm cannot be used. Energy is thus the only available selection criterion and the short loops 
are built last, in the presence of the longer loops. 
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25 Side Chains 

The determination of sidechain positions was previously done using the iterative sidechain determination 
algorithm described by Bruccoleri et al. (Bruccoleri and Karplus, 1987). Unfortunately the CHAR MM (Brooks 
et al 1983) force field fails to select the correct conformations of exposed hydrophobic sidechains. There is 
no penalty for having an exposed uncharged atom, without solvent present. CONGEN is also unable to saturate 
the conformational space for a large number of sidechains (more than 6 residues). 

Recently Lee et al. (Lee and Levitt, 1991; Lee and Subbiah. 1991) has proposed a method for searching 
conformational space for a large number of sidechains using MC simulated annealing. A simple energy function 
is used for the evaluation of conformations generated by a biased random walk: 

£ c y* e ( (££)«-2(^) 12 ) + k 0 -C05(3o)) 

Where the first term is a simple Lennard-Jones potential which evaluates the non-bonded contacts between 
the atoms in a given molecule, the second term is a simple torsional term which only applies to C-C bonds. 
Trrtrtorsional term biases the function towards 60- rotamers. * and are constants. The metropolis function: 

is used to evaluate the energy function. Any move which results in a decrease in energy is accepted, and any 
45 move which results in a positive 5E is only accepted with the probability P. This simple method can be used 
to search the large conformational space defined by a set of torsion angles in amino-aod sidechains, and find 
or define the global minimum which exist for a set of sidechains. T is the simulation temperature. 

When searching sidechain conformations using this method the simulation system usually gets trapped 
in an energetic minima well before the global minimum is encountered, at a high temperature, wtthout the sol- 
50 ution space having been searched sufficiently. This problem can be solved by truncating the LennarxJ-Jones 
potential, thus allowing atoms to pass through each other. In reality this function would converge towards in- 
finity when the distance r between the atoms approaches zero. 

The evaluation of sidechain conformations generated is done solely on the basis of energy, for internal 
(core) residues, since good van der Waal's interactions are considered to be equal to a good packing of the 
55 sidechains. The situation becomes more complicated when trying to predict the conformation of surface rest- 
dues. The lowest van der Waal's interaction is obtained by a combination of sidechain conformations wh.ch 
minimize the overlap of atoms, this means that the lowest energy is obtained with extended conformations of 
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sidechains, without considering good packing of sidechains. 

Using the fact that hydrophobic, bulky residues will be shielded by the hydrophilic sidechains. and will be 
buried in the surface, it is possible to generate a simple function which will evaluate these macroscopic ob- 
servations. These functions can either be implemented in the objective evaluation function of the Monte Carlo 
simulation, or as is done here, added as a post processing step. Including an accessibility/hydrophobicity term 
in the evaluation function would slow down the calculation considerably, hence the term has been added as 
a post processing function. The function used is a sum of the product of relative exposed surface area multiplied 
by the residual hydrophobicities. The hydrophobicities used are taken from Cornette et al. (Cornette et al.. 
1987). 



n is the number of sidechains reconstructed. The surface area is calculated using the tesselated icosahedron 
approach (Chau and Dean. 1987), which is not very precise (0.1 percent), but is able to evaluate a large number 
of conformations. The function is evaluated for the final 2.000 conformations and the lowest value conformation 
selected as the best 

20 Using this simple approach it is possible to integrate over a large phase space with many degrees of free- 

dom, and get a complete sampling of the space. 

Predicted Structures of an Anti-hapten, Anti-peptide and Two Anti-protein Antibodies 

25 In the following section the predicted structures of four different antibody F v regions are presented and 

analyzed. The antibodies are: 

• Gloop-2 (Darsley and Rees. 1985). an anti-lysozyme antibody whose Fab structure was determined by 
Jeffrey et al., (Jeffrey et al.. 1991) and which was used as a learning exercise during the development 
of CAMAL. 

30 • D1.3 (Amit et al., 1986). an anti-lysozyme antibody whose uncomplexed F v coordinates were supplied 

by R. Poljak et al. after the model coordinates had been deposited. 

• 36-71 (Rose et al.. 1990). an anti-phenylarsonate antibody whose Fab structure was carried out by D. 
R. Rose, et al.. and whose coordinates were obtained after the model coordinates had been deposited. 

• 3D6 (Grunow et al.. 1988). an anti-protein (GP41 of HIV) antibody whose Fab structure was carried out 
35 by D. Carter et al. (Carter. 1 991 ) and whose coordinates were obtained after the model coordinates had 

been deposited. For this antibody, the model was generated using the canonical loop method of Chothia 
& Lesk (Chothia et al.. 1989; Chothia et al.. 1986) for CDRs L1. L2. H1 and H2, while L3 and H3. which 
cannot be modelled using canonical structures, were constructed using CAMAL 
All four models were subjected to both restrained and unrestrained energy minimization using the DIS- 
40 COVER (TM Biosym Technology) potential with 300 cycles of steepest descents, followed by conjugate gra- 
dient minimization until convergence to within 0.01 Kcal occurred. 

-Jthe resolution and R-factors of the x-ray structures are given in Table 3 together with the parent frame- 
works selected in building the models. The structures and models were compared by global fits of the loops. 
The 8-barrel strands 1 to 6. as described above, were least squares fitted and the RMS deviation was then 
45 calculated over the loops. The backbone (N.Ca.C) RMS values for fitting model and crystal structure frame- 
works were between 0.4 and 0.9 A. illustrating the conservation of the core p-barrel. Using all eight strands 
RMS deviations between 0.6 and 1.2 A were observed. 

Global fits (Table 4) give a more realistic measure of the accuracy of the model than a local least-squares 
fit over the loops since they account for the overall positioning of the loops in the context of the F v structure, 
so Local fits, which give lower RMS deviations, are also shown in Table 4. Differences between local and global 
RMS deviations arise from differences in V H /V L domain packing and differences in loop 'take off angles and 
positions. 

Table 5 shows the canonical loops selected from modelling 3D6. Backbone structures of the modelled 
CDRs. superimposed on the x-ray structures after global fitting are shown in Figure 8. General features and 
55 points of interest for each of the six CDRs are discussed below. 
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Analysis of the CDR Regions 

During the comparison of CDR conformations in the V-region models and the x-ray Fab structures it was 
observed tha, a. certain positions in a CDR. the pep.kle backbone may adopt either of £c » 
undergoing a "peptide flip" (1.4 shift). This phenomenon is also seen ,n type 2 U-turns (Pari « «°> q D J. 
namics simulations of fJ-turns show that the transformation energy between 41 I = -00. v - -M. * 2 "Z^ 
= 0 and 41 = -00. V 1 = 120. 42 = 90. y2 = 0 has a maximum value of 5 kcal (Paul et al.. 1990). Th s is low 
enough to allow selection of either conformation. The peptide flip is observed within several canoncal classes 
(as described by Chothia et al. (Chothia et al.. 1989)) and the hydrogen bonding pattern used to determme 
he conformation of a canonical class does notdisallow the peptide flip. Any modelling procedure should there- 
fore take these, or any other multiple conformations, into consideration where the transformation energ.es are 
sufficiently low to permit population of the different conformational forms. Table 6 shows an examp.e of the 
•peptideip- phenomenon from the crystallographic database of antibody structures, .t should be noted tha 
a sinqle crystal structure will not show multiple conformations since the crystallization w.ll freeze out one of 
the conformations. During the modelling procedure the two populations of conformers are easily extracted from 
a set of ab initio generated loops, by using a torsional clustering algorithm. 

CDR-L1 

In Gloop-2 and D1 .3. all five low energy conformations were very similar with RMS deviations differing by 
less than 0.25 A (backbone) and 0.35 A (all atoms). The FILTER algorithm was unable to d.stmguish between 
the conformations and the lowest energy structure was selected. 

Although CDR-L1 of 3D6 was originally bu»t using the canonical loop from HyHEL-10. the m,d-sect.on was 
rebuilt by conformational search, for the following reason. HyHEU-10 and REI CDR-L1 oops are , tad in the 
same canonical ensemble (Chothia et al.. 1989) although they contain a 1-t relatlve 10 one 

another between the fifth and eighth residues of the loop (residues 28-31) (see Table 6). 

36-71 shows the same 1-4 shift between the model and crystal structure CDRs. Both crysta Uucture 
and model were compared with other loops of the same canonical class as def.ned by 
et al.. 1989). It was found that the hydrogen bonding pattern which determines the conlormauon was con- 
30 served. 

CDR-L2 

CDR-L2 of D1.3 has two adjacent threonines (49. 50) which in the x-ray structure are packed against the 
tyrosine at the fourth position of CDR-H3. thus minimizing the exposed hydrophobic s.dechains. In the un- 
minimized model the threonine sidechains are exposed to the solvent, butafter energy mmirmzauon. ths pack- 

ing is observed. 
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CDR-L3 



In Gloop-2. D1.3 and 36-71 the proline at the seventh position in the loop is correctly predicted .n the c« 
coTfo-rmation. It has previously been suggested that the conformation of CDR-L3 is d ' ct ^.^ 
of a proline in position 8 or9 (Chothia etal.^9^^ 

Only 7 out of 290 CDR-L3 sequences (Kabat et al., 1987) lack a proline at both posfcons and m all k>f the put- 
ted x-ray structures this proline is present. This is an example of a situation^ where ert he a new canon** 
class may need to be defined or where the canonical rule breaks down altogether, and an alternate method 

"""'The 3D6 P L3 e . d oop is 7 rescues in length and was buDt using database loops alone ^« ^^f 1 
space is saturated by means of fragments selected from the crystallography datab ase (Glob * * 
N.Co.C). and by using CAMAL (Construction: Q[Q(YNS)Y]S, Global RMS: 1.97 A. N,Ca C). The s.mPan ty of 
the structures generated by the two procedures illustrates the utility of the database search and suggests that, 
for shorter loops it is capable of saturating the available conformational space. 

CPR-H1 

Using the Kabat and Wu definition of CDR-H1 places this loop as an extension of the MheeL The ex- 
tended nature of this stretch of peptide limits its conformational flexibility and CDR-H1 ,s generally modelled 
accurately (Martin et al.. 1989; Chothia et al., 1939). 
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In Gloop-2 and D1 .3. the Phe or Tyr sidechain at the second position in the loop is poorly placed and packs 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, 
rather than the more common bulky hydrophobic sidechain. 



5 CDR-H2 



CDR-H2 of 36-71 is similar in sequence to F19.9 (Strong et al.. 1991). (36-71: YNNPGNGYIA (SEQ ID 
NO:492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determining residues specified by 
Chothia and Lesk (Chothia et al.. 1989) are conserved, the backbone conformations are different F19.9 has 

to a bulge at the -PGN- Gly. compared with 36-71 . giving the loop a 'kink' in the middle. The model of 36-71 shows 
a 1-4 shift, though the sidechains are still well placed. 

In Gloop-2. the all atom RMS deviation is poor (3.00 A) (Jeffrey et al.. 1991) when compared with the P2, 
crystal structure, owing to rotations of the Phe at position 3 in the loop and Tyr at position 10 by approximately 
120° about the %2 torsion angle. Gloop-2 has been solved in two different crystal forms, P2 A and P1 (Jeffrey 

is et al.. 1991; Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly 
and the all atom RMS (global fit) drops to 2.23 A. 

this concerted sidechain motion between crystal forms illustrates the effects of crystallization conditions 
on surface sidechain placement. Even though surface sidechains may show low temperature factors indicating 
low mobility in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure, the mean side- 

20 chain temperature factor for the F v domain is 1 3.46 (o = 8.20) while the sidechains of these two residues of 
H2 show mean temperature factors of 5.56 (a = 0.68) for the Phe at position 3 and 7.10 {a = 1.73) for the Tyr 
at position 10. 



CDR-H3 
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CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al.. (Kabat et al.. 1987). This extreme variability results from V-D-J splicing (Schilling et al.. 1980) and has 
always been a problem when attempting to model antibodies. Such loops may be divided into short (up to 7 
residues), medium (up to 14 residues) and long (15 or more residues). Using the CAMAL procedure, short and 
30 medium CDR-H3's can be modelled as accurately as other CDR's of similar lengths. Although long CDR-H3s 
are more difficult and cannot, at present, be built to the same accuracy, the chain trace is still correct 

It is unlikely that the longer loops consist of 'pure' loops (i.e.. all random coil or turn). In crystal structures 
of antibodies with medium to long CDR-H3 loops (McPC603 (Rudikoff et al.. 1981): 11 amino acids (aa); KOL 
(Marquart et al., 1980): 17 aa; F19.9 (Lascombe et al., 1989): 15 aa) the loops consist of a disordered p-sheet 
35 extension from the (J-barrel core and a 5-8 residue random coil/turn connecting these two strands. 

To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints, a 
complete search of the Protein Databank for loops of length 8-20 residues, was performed using the inter-Ca 
distance constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were 
then analyzed using the DSSP (Kabsch and Sander. 1983) program, which is able to assign secondary struc- 
40 ture to polypeptide structures. The amount of secondary structure for each length of loop was calculated, and 
tt was observed that for loops longer than 12 residues the amount of secondary structure within each of the 
classes described in DSSP was constant The number of loops selected is also constant (approximately 150 
loopsTTor loops longer than 12 residues. A closer inspection of each of the length ensembles shows indeed 
that the loops are the same between the groups. 
45 This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments consist of B- 

strands connected by 5-8 residue loops. For loops above 12-13 residues in length, the same loops are selected, 
but with extensions to the p-strands. This is called the "sliding-ladder- effect. In addition, the maximum size 
of a random coil or turn fragment in any of the structures contained in the Protein Databank tends not to exceed 
8 residues, as determined by DSSP. This implies that the conformational spaced longer loops is not saturated 
50 by the database and. although it is unlikely that long loops in antibodies will differ significantly from long loops 
in other structures, confidence in the prediction must be correspondingly reduced. 

By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 
The frequency of occurrence of different CDR-H3 lengths in antibody sequences described by Kabat et 
al. (Kabat et al.. 1987) was analyzed. Figure 10 shows that more than 85% of H3 loops have lengths between 
55 4 and 14 residues which can be modelled accurately by the CAMAL algorithm. 

CDR-H3 of D1.3 is of average length (8 residues), though no loops of this length are seen in the available 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9 A compared with the model. 
The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 
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extension of the 5-sheet , . , 

The 3D6 H3 loop is 17 residues long. While KOL (Marquart et al.. 1980) has the same length it has only 
one residue in common with 3D6 and only one conservative mutation. There is thus no reason to believe that 
the conformations would be similar. The final predicted conformation of 3D6 is an extended £ .sheet as ui the 
crystal structure. The difference between the predicted and the crystal structure of 3D6-H3 is due to . twist 
of 5-r in the extended [1-sheet loop (see Figures 9A-9D). Such a twist has also been observed for complexed 
and uncomplexed antibodies by Wilson et al. (Wilson and others). This suggests that long CDR-H3 loops may 
be flexible and actively involved in antigen binding. 

The Complete Variable Region 

Prediction of the strand positions and V L -V H orientation in the framework p-barrel was exact for all of the 
four antibodies. The backbone (N.Ca.C) RMS deviations from the crystal structures were between 0.56 and 
0 86 A despite the fact that, in all cases the V u and V H regions of a particular model were derived from different 
antibody structures. This suggests that this method will do well in procedures such as hurnanizadon Gorman 
et al 1991) where correct framework positioning is important The backbones of all six CDRs m all four an- 
tibodies are essentially correctly predicted, as shown in Figure 8. There are two important pomte to make about 
these predictions. First, the position of each CDR on its framework barrel is correct. Thus CDR-framework 
interactions can be confidently monitored. The only deviation from the x-ray structure ,s CDR-H3 of ant.body 
3D6 which has been previously discussed. Second, the all atom RMS deviation between mode s and x-ray 
structures is dominated by sidechain positions. In most instances this dev.at.on ,s due to a small number of 
incorrecUy positioned, exposed sidechains (for example, in 01.3 the only sidechains which ™ 
dieted are Tyr 9 of L1 . Trp 4 of L3. Tyr 2 of H1 and Tyr 4 of H3). Since each CDR .s constructed ,n he absence 
of other CDRs. the force field may choose a rotamer which is 120° away from that found m the crystal structure. 
This effect has also been observed by Lee et al. (Lee and Levitt, 1991). 

Conclusion 

For antibodies having CDR H3 regions of 1 4 residues or less the complete variable domain can be modelled 
to an accuracy approaching that of medium resolution x-ray structures. For antibodies with longer H3 loops 
the CAMAL algorithm is likely to need an additional procedure in which molecular dynam.es s.mulat.ons are 

^The^nonTcli approach of Chothia et al. appears to work well (at least in modelling backbones) where it 
may be applied and may be used successfully in combination with the CAMAL procedure. 

One important observation that has emerged from these studies is that a given loop can exist in several 
conformations. In particular." this seems likely for CDR-L1 and. to a lesser extent. CDR-L3 and longer CDR- 
H3's. A sim P .e combinatorial calculation shows that, if each of these three loops can exist m three ^separate 
conformations, a g»en combining site can have 3> = 27 dKferent topographies. Clearly, this would exp.a.n the 
origins of cross reactivity and would allow for induced fit of antigens. 
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Antibody 


Resolution 


R. factor 


Framework Modd 
Light Heavy 


Gtoop-2 


2.80 


21.2 


REI EyHEL-S 


D1.3 






REI NEW 


36-71 


1.90 


20.9 


Gloop2 NEW 


3D6 


2.70 


17.7 


REI KOL 



Table 3: DetaiU of the antibody crystal "ructure, again* which the modd. .«e <°7"« d ""J 
the parent framework. u»ed to build the modeU. Relation d.u for D1.3 ha. not yet been 
published. 
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I 

Loop 


— — : 1 

Canonical 


__ 

5f quence 


SEQ ID NO 


LI 


HyHEL-lO 


RASQS I S RWL A 


518 




(3D6) 


RASQS IGNNLH 


497 


L2 


REl 


EASNOLA 


519 




(3D6) 


KASSLES 


501 


HI 


McPC603 


D F YME 


520 




(3D6) 


DYAMH 


509 


H2 


KOL 


I 1WDDGSDQ 


521 




(3D6) 


I S WD S S S I G 


513 



Table 5: Canonical loop* elected for the model of 3D6(taken from Chothia et at (1989) ). 



Residue Number 


i4 


25 


REI Sequence 


Q 


A 


«/* 


-/138 


-103/157 


HyHEL-10 Sequence 


R 


A 




-/108 


-85/135 


Residue Number 


30' 


31* 


REl Sequence 
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Oxford, UK. 

SEQUENCE LISTING 

GENERAL INFORMATION 

(i) APPLICANT: PEDERSEN, Jan T. 

* SEARLE, Stephen M.J. 

REES, Anthony R. 

ROGUSKA , Michael A. 

GUILD, Braydon C. 

(ii, TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT 
ANTIBODIES 

(iii) NUMBER OF SEQUENCES: 522 

(iv) CORRESPONDENCE ADDRESS: Macneak & Seas 

(A) ADDRESSEE: Sughrue, Kion, Zmn, Macpeak & seas 

(B) STREET: 2100 Pensylvania Avenue, N.w. 

(C) CITY: Washington 

(D) STATE: D.C. 

25 (£) COUNTRY: United States 

(F) ZIP: 20037-3202 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: HP 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/94 2,245 

(B) FILING DATE: 09-SEP-1992 

(C) CLASSIFICATION: 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: (202) 293-7060 
<° (B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1) INFORMATION FOR SEQ ID NO:l 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu^ly 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu lie Ser Gly Tyr 
20 25 30 



Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr lie Lys Arg Leu He 
35 40 45 



Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 



Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr He Ser Ser Leu Glu Ser 

65 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 

85 90 95 



Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 

(2) INFORMATION FOR SEQ ID NO: 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Glu Thr Val Thr He Thr Cys Arg Ala Ser Gly Asn He His Asn Tyr 
20 25 30 

Leu Ala_TxT2 Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 
35 40 45 

Tyr Tyr Thr Thr Thr Leu Ala Asp Gly val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys He Aan Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Arg 
85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(3) INFORMATION FOR SEQ ID NO: 3 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Asp He Val Leu Thr Gin Ser Pro Ala He Met Ser Ala Ser Pro Gly 
15 10 15 

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Asn Tyr Met 
20 25 30 

Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp He Tyr 
35 40 45 

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Ser Met Glu Thr Glu 
65 70 75 80 

Asp Ala Ala Glu Tyr Tyr Cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 
85 90 95 

Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 

(4) INFORMATION FOR SEQ ID NO: 4 

Ti) "SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: - 

Asp He val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
? «; 10 15 
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Asn Ser Val Ser Leu Ser Cys Arg Ala Ser Gin Ser He Gly Asn Asn 
20 25 30 

Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu lie 
35 40 45 

Lys Tyr Ala Ser Gin Ser He Ser Gly He Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser He Asn Ser Val Glu Thr 
65 70 75 80 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn ser Trp Pro Tyr 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 

(5) INFORMATION FOR SEQ ID NO: 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Glu He Val Leu Thr Gin Ser Pro Ala He Thr Ala Ala Ser Leu Gly 
15 10 15 

Gin Lye Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 
20 25 30 

His Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Pro Trp He Tyr 
" 35 40 45 . 

Glu He ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly ser 
50 55 60 



Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Asn Thr Met Glu Ala Glu 

65 70 75 

Asp Ala Ala lie Tyr Tyr cys Gin Gin Trp Thr Tyr Pro Leu Ile^Thr 
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 10D 

(6) INFORMATION FOR SEQ ID NO: 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
G1 » ser val Leu Thr Gin Pro Pro Ser AUS« Gly T*r Pro ciyjln 
1 5 

^ val Thr lie Ser Cy S Thr cly Thr Ser Ser Asn He Closer He 

20 " 

Th r Val Asn Trp Tyr Oln Gin Leu Pro Gly Met Ala P-Lys Leu Leu 
35 4U 

XX. Tyr Ar 9 Asp Ala Met Ar ? Pro Ser Cly Val Pro Thr Arc Phe Ser 



SO 55 



CI, ser Lys Ser Cly Thr Ser Ala Ser Leu Ala Xle Ser Cly Leu oiu 
Z CXu Asp Clu ser Asp Tyr Tyr Cys *U .« Trp Asn Ser SerAsp 

85 

Asn ser Tyr Val Phe Cly T*r Cly T f L ys Val T« Val Leu^Xy Cin 

100 1UD 

-fh) INFORMATION FOR SEQ ID NO: 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

„ ,» « « « «. - » ~ s - v " s " *" ° 
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Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu Asn Ser 
20 25 30 



Gly Asn Gin Lys Asn Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 



Pro Pro Lys Leu Leu He Tyr Gly Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 



Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
15 65 70 75 80 

He Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Asn 
85 90 95 



Asp His Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu He 
100 105 110 



Lys Arg Ala 
115 



(8) INFORMATION FOR SEQ ID NO: 8 

(i) SEQUENCE CHARACTERISTICS : 
30 (A) LENGTH: 103 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gin Arg 
15 10 15 

Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn He Gly Ala Gly Asn 
~ " 20 25 30 

His Val Lys Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu 
35 40 45 

He Phe His Asn Asn Ala Arg Phe Ser Val Ser Lys Ser Gly Ser Ser 
50 55 60 



Ala Thr Leu Ala He Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr 
65 70 



75 8° 
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Tvr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 
* 85 90 95 



Lys Leu Thr Val Leu Arg Gin 
100 

(9) INFORMATION FOR SEQ ID NO: 9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser 
15 10 



Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 
20 25 JU 

Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Val Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 



50 



Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

65 70 75 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Glnjer 



Thr His Val Pro Trp Thr Phe Gly Gly_Gly Thr Lys Leu Glu^Ue Lys 



100 



105 



Arg Ala 



(10) INFORMATION FOR SEQ ID NO: 10 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

5 Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 15 



Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
f0 20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 
35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

20 Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu His 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 
85 90 95 

25 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(11) INFORMATION FOR SEQ ID NO: 11 

30 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 



40 



Asp He Gin Met Thr Gin He Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 

A3p Arg Val Ser He Ser Cys Arg Ala Ser Gin Asp He Asn Asn Phe 
20 25 30 

45 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 
35 40 45 

M Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 



55 
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Ser Gly Ser Gly Thr Asp Tyr ser Leu Thr He Ser Asn Leu Glu Gin 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn Ala Leu Pro Arg 
85 90 95 



Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 

(12) INFORMATION FOR SEQ ID NO: 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser He Ser Arg Trp 
20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Leu Leu He 
35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Phe 
85 90 95 

Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 
100 105 

(13) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS : - - 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gin Val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
15 10 15 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 
20 25 30 

Gly He Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp He 
35 40 45 

Gly Glu He Phe Pro Gly Asn Ser Lys Thr Tyr Tyr Ala Glu Arg Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 
20 65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

25 

Ala Arg Glu He Arg Tyr Trp Gly 
100 

(14) INFORMATION FOR SEQ ID NO: 14 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gin 
15 10 15 

„Sar Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr 
20 25 30 

45 Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 

Gly Met He Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 



35 
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Ser Arg Leu Ser lie Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 
65 70 75 80 

Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 
1 85 90 95 

Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 
100 105 

(15) INFORMATION FOR SEQ ID NO: 15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala Ser 
1 5 1° 15 

Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp Tyr Trp 
20 25 30 

lie Glu Trp val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie Gly 
35 40 45 

Glu lie Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 
50 55 60 

Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 

65 70 75 

Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr cys^Leu 



85 



90 



His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 
100 l° 5 

(16) INFORMATION FOR SEQ ID NO: 16 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
15 10 15 

Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser He Thr Ser Asp 
20 25 30 

Tyr Trp Ser Trp He Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 
35 40 45 

Gly Tyr Val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 
50 55 60 

Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 
65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 
85 90 95 

Asn Trp Asp Gly Asp Tyr Trp Gly 
100 

(17) INFORMATION FOR SEQ ID NO: 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

35 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

5 10 15 

*S*r Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Ser Lys. Tyr 
20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Glu He His Pro Asp Ser Gly Thr He Asn Tyr Thr Pro Ser Leu 
*> 50 55 60 



55 
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Lys Asp Lys Phe lie lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 
100 105 

(18) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 

Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 70 75 80 



Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

.85 90 t *° 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
ion 105 110 



Pro Asp Tyr Trp Gly 
115 



(19) INFORMATION FOR SEQ ID NO: 19 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 
20 25 30 

Tyr Met Glu Trp Val Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp He 
35 40 45 

Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 
50 55 60 

Ser Val Lys Gly Arg Phe He Val Ser Arg Asp Thr Ser Gin Ser He 
65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala He Tyr 
85 90 95 

Tyr Cys Ala Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp Val Trp 
100 105 HO 



Gly 

(20) INFORMATION FOR SEQ ID NO: 20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

~ (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
Val Gin Leu Glu Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gln^Thr 



1 5 10 

'hr cys Thr Val Ser Gly 1 
20 25 



Leu Ser Leu Thr Cys Thr Val Ser Gly_Thr Ser Phe Asp Asp^Tyr Tyr 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly 
35 40 45 

Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg Ser 
50 55 60 

Arq Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe ser Leu Arg 
65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
85 90 95 

Asn Leu lie Ala Gly Cys He Asp Val Trp Gly 
100 105 

(21) INFORMATION FOR SEQ ID NO: 21 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
Glu Val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly^Arg 



1 5 



10 15 



Pro Met Lys Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Asp Tyr 
20 25 30 

Trp Met Asn Trp Val Arg Gin Ser Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Gin He Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 
50" ' 55 60 • 

Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser Lys Ser Ser 
65 70 75 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val Glu Asp Met Gly lie Tyr 
85 90 

Tyr Cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 
100 105 

(22) INFORMATION FOR SEQ ID NO: 22 
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(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 



Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu Val Ala Ala Ser Ser 
1 5 10 15 

Ser val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 



Gly Tyr He' Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 

65 70 75 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe^Cys 



85 



Ala Arg Ser Phe Tyr Gly Gly Ser Asp Leu Ala Val Tyr Tyr Phe Asp 
100 1°5 



Ser Trp Gly 
115 

(23) INFORMATION FOR SEQ ID NO: 23 

(i) SEQUENCE CHARACTERISTICS: 
_ ~ " (A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
Glu val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Ala Glyjer 
1 5 10 



49 



EP 0 592 106 A1 



Ser val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 
20 25 30 

Gly lie Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala Tyr Asn Glu Lys Phe 
50 55 

Lys Gly Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 

65 70 
Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 

Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 

100 105 

(24) IKFORMATION FOR SEQ ID NO: 24 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
Glu val Gin Leu -Val Glu Ser Gly Gly GlyUu val Gin Pro Gly^Arg 



ser Leu Arg Leu Ser cys Ala Ala Ser Gly Phe Thr Phe Asn A.p Tyr 

20 25 

Ala Het-His- Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 

Ser Gly lie Ser Trp Asp Ser Ser Ser He Gly Tyr Ala Asp Ser val 

50 55 - - 

Lys Gly Arg Phe Thr lie Ser Ar, Asp Asn Ala Lys Asn Ser Leu Tyr 

*- tn 'D 



Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr^ys 



B5 9° 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 
100 105 HO 

Phe Asp lie Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO: 2 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin He He He His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met He 
65 70 75 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 9 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
— - " 100 105 110 ' 

(26) INFORMATION FOR SEQ ID NO: 26 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
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Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
IS 10 15 



Arg Val Thr He Ser Cys Ser Gly Thr Ser Ser Asn He Gly Ser Ser 
20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 
65 70 75 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 
85 90 95 

Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 
100 105 HO 

(27) INFORMATION FOR SEQ ID NO: 27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 
15 10 15 

""Gin Gin Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
" - 20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala lie 
65 70 75 
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Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 1 

(28) INFORMATION FOR SEQ ID NO: 28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 
Asp Val Val Met Thr Gin Ser Pro Leu Ser^Leu Pro Val Thr Leu^ly 



1 



Gin Pro Ala Ser lie Ser cys Arg Ser Ser Gin Ser Leu v.l Tyr ser 

20 25 

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 

Pro Arg Arg Leu lie Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
50 55 

A.P Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

65 70 

ser Arg v.l Glu Ala Glu Asp Val Gly val Tyr Tyr Cys Met Gln^ly 
Thr Hi._Trp. Ser Trp Thr Phe Gly Gln^Gly Thr Lys Val Glu^Ile Lys 



100 



(29) INFORMATION FOR SEQ ID NO: 29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
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asd Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro val Thr Leu Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 
-i £r Ad 45 



35 



Pro Arg Leu Leu He Tyr Lys Val Ser Asn Arg Phe ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ue 
65 70 75 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 
.85 90 95 

ser His val Pro His Thr Phe Gly Gly Gly Thr Lys val Glu lie 
105 ±XKJ 



(30) INFORMATION FOR SEQ ID NO: 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu^Gly 
1 5 10 

_61u ArgJVla Thx He Asn Cys Lys Ser Ser Gin Ser Val l« Tyr Ser 



20 



Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Ly. Pro Gly Gin 
35 40 

Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 
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lie Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 
85 90 95 

Tyr Asp Thr He Pro Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 HO 

(31) INFORMATION FOR SEQ ID NO: 31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Asp Val Leu Met Thr Gin Thr Pro Asp Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Arq Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 
65 70 75 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr cys Phe Gin Gly 
85 90 

Ser His'vai Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
100 105 110 

(32) INFORMATION FOR SEQ ID NO: 32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear - - 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 



55 



feP 0&2 106 A1 



Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 



Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 



Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 
35 40 . 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr He Tyr His Ala Asp Thr Val 
50 55 60 



Lys Gly Arg Phe Thr He Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 HO 



Thr Val Thr Val Ser 
115 

(33) INFORMATION FOR SEQ ID NO:33 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

■Clu Val_Gln Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1*5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Ph« He Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 4 5 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 
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Lvs Glv Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
lb Y 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 

Ala Arg Asp" Gly Gly His Gly Phe cys Ser Ser Ala Ser Cys Phe Gly 
100 1° 5 110 

Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 
115 120 \2S 

(34) INFORMATION FOR SEQ ID NO: 34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Glu val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe lie Phe Ser Ser Phe 
20 25 

Gly Met His Trp Val Arg Gin Ala^Pro Gly Lys Gly Leu Glu Trp val 

Ala Tyr He Ser Ser Asp Gly Phe Thr lie Tyr His Ala Asp Ser Val 
50 55 60 



Lys Gly Arg. Phe Thr lie Ser Arg Asp Asp Pro Lys Asn Thr Leu Phe 
_65 70 75 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr^cys 
85 90 



Ala Arg Met Arg Lys. Gly Tyr Ala Met^Asp Tyx Trp Sly singly Thr 



100 



Thr val Thr Val Ser 
115 



(35) INFORMATION FOR SEQ ID NO: 35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 
100 105 HO 

Gin Gly Thr Leu Val Thr Val Ser 
115 120 

(36) INFORMATION FOR SEQ ID NO: 36 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Gin val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 1° 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr He Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
. ioo 105 HO 



Leu Val Thr Val Ser 
115 

(37) INFORMATION FOR SEQ ID NO: 37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 amino acids 

(B) TYPE: anino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide. 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
" 20 25 30 t 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Asn lie Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg 

(38) INFORMATION FOR SEQ ID NO: 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr He Tyr His Ala Asp Ser Val 
50 55 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 

65 ™ 75 

Leu Gin Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr^Cys 
8 5 

Ala ArgJlet. Arg Lys Gly Tyr Ala Met Asp Tyr Tr P Gly Gin Gly Thr 

100 i° s . 

Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO: 39 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr 
15 10 15 

(40) INFORMATION FOR SEQ ID NO: 40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
1 5 10 15 

(41) INFORMATION FOR SEQ ID NO: 41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
1 5 10 15 

(42) INFORMATION FOR SEQ ID NO: 4 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(Ii) "MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
1 5 10 15 

(43) INFORMATION FOR SEQ ID NO: 43 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
1 5 10 15 

(44) INFORMATION FOR SEQ ID NO: 44 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser ser Asp Gin Glu Lys Lys 
15 10 15 



(45) INFORMATION FOR SEQ ID NO: 4 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
Gin Thr Ser Leu Arg Pro Asp Lys Gly Server Asp Pro Glu Lys^Lys 



1 



5 10 



(46) INFORMATION FOR SEQ ID NO: 4 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glx Lys Lys 
15 10 " 

(47) INFORMATION FOR SEQ ID NO: 4 7 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Thr 

* 10 15 



1 



(48) INFORMATION FOR SEQ ID NO: 48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 

(49) INFORMATION FOR SEQ ID NO: 49 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp Ser Glu Lys Lys 
15 10 15 

(50) INFORMATION FOR SEQ ID NO: 50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
15 1° 1 
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(51) INFORMATION FOR SEQ ID NO: 51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:51: 

Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(52) INFORMATION FOR SEQ ID NO: 52 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Gin Thr ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 15 

(53) INFORMATION FOR SEQ ID NO: 53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Gin lie Ser Leu Arg Pro Gly Lys Gly Ser Ser As P ser Glu Lys Lys 
1 " * 5 10 

(54) INFORMATION FOR SEQ ID NO: 54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid * - 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
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Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
1 5 10 15 

(55) INFORMATION FOR SEQ ID NO: 55 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
1 5 10 15 

(56) INFORMATION FOR SEQ ID NO: 56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
15 10 15 

(57) INFORMATION FOR SEQ ID NO: 57 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(Ii) -MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Ly* 
15 10 15 

(58) INFORMATION FOR SEQ ID NO: 58 . 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 
15 10 15 

(59) INFORMATION FOR SEQ ID NO: 59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
1 5 10 . 15 

(60) INFORMATION FOR SEQ ID NO: 60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
Gin Thr Ser Leu Arg Pro Asp Lys Gly Server Asp Gin Glu Thr^Thr 



1 



5 10 



(61) INFORMATION FOR SEQ ID NO: 61 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Gin Asn Ser Leu Thr Pro Gly Lys Gly Ser Ser Ser Pro Glu Lys Lys 
15 10 15 

(62) INFORMATION FOR SEQ ID NO: 62 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Asp Lys Lys 
15 10 15 

(63) INFORMATION FOR SEQ ID NO: 63 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

5 10 15 
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(64) INFORMATION FOR SEQ ID NO: 64 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Val Thr Arg Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

_X65) INFORMATION FOR SEQ ID NO: 65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide . _ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Lys Lys 
1 5 10 X 
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(66) INFORMATION FOR SEQ ID NO: 66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids" 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Gin Lys 
! 5-10 15 

(67) INFORMATION FOR SEQ ID NO: 67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 
val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ala Glu Ly^Lys 
1 5 

(68) INFORMATION FOR SEQ ID NO: 68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(G) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ser Glu Lys^ys 
! - " 5 10 

(69) INFORMATION FOR SEQ ID NO: 69 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid - - 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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Val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(70) INFORMATION FOR SEQ ID NO: 70 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:70: 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu Ser Asp Ala Glu Lys Lys 
x 5 10 15 

(71) INFORMATION FOR SEQ ID NO: 71 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7i: 

Val Thr Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 1 

(72) INFORMATION FOR SEQ ID NO:72 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 
Val Ser Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Ly^Lys 
1 5 10 

(73) INFORMATION FOR SEQ ID NO:73 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



69 



fep0 592 106 A1 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
IS 10 15 

(74) INFORMATION FOR SEQ ID NO: 7 4 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
£B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: . 

Val Ser Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(75) INFORMATION FOR SEQ ID NO: 75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 

Val Thr Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

5 10 15 
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(76) INFORMATION FOR SEQ ID NO: 76 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
■— (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76: 

Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 1° 15 

(77) INFORMATION FOR SEQ ID NO: 77 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

. (Xi) SEQUENCE DESCRIPTION: SEQ ID NO:77: 

Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
1.5 10 15 

(78) INFORMATION FOR SEQ ID NO: 78 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

Val Thr Leu lie Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(79) INFORMATION FOR SEQ ID NO: 79 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:79: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

_j[80) INFORMATION FOR SEQ ID NO: 80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys Lys 
15 10 15 
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(81) INFORMATION FOR SEQ ID NO: 81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:81: 

Val Thx Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys 
1 5 10 15 

(82) INFORMATION FOR SEQ ID NO: 82 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

Val Thr Leu Leu Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 1° 15 

(83) INFORMATION FOR SEQ ID NO: 83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:83: 

val Thr-Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys Lys 

1 . 5 1° . " 

(84) INFORMATION FOR SEQ ID NO: 84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid - - 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:84: 
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Leu Thr Leu Leu Gin Pre Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
I 5 10 15 

(85) INFORMATION FOR SEQ ID NO: 85 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85: 

val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys lie 
1 5 10 

(86) INFORMATION FOR SEQ ID NO: 86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 

Val Thr Leu Phe Gin Pro Gly Gin Gly Asp Ser Asp Pro Glu Lys^Lys 
1 5 10 

(87) INFORMATION FOR SEQ ID NO: 87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys^Lys 
1 5 10 

(88) INFORMATION FOR SEQ ID NO: 88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Trp Asp Ala Glu Lys Lys 
15 10 15 

(89) INFORMATION FOR SEQ ID NO: 89 

(ij SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:89: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 

10 15 
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(90) INFORMATION FOR SEQ ID NO: 90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 

Glu Ser Ser Ala -Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(91) INFORMATION FOR SEQ ID NO: 91 

(i) SEQUENCE CHARACTERISTICS: 
_ _ (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9l: 

Val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 13 

(92) INFORMATION FOR SEQ ID NO: 92 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
15 10 15 



(93) INFORMATION FOR SEQ ID NO: 93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 5 10 15 



(94) INFORMATION FOR SEQ ID NO: 94 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94: 
Val Thr Ala Pro Arg Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 



I£5) INFORMATION FOR SEQ ID NO: 95 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95: 



1 



5 



10 



Val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala 
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(96) INFORMATION FOR SEQ ID NO: 96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 

Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
! 5 10 15 



(97) INFORMATION FOR SEQ ID NO: 97 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97: 

Val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 



(98) INFORMATION FOR SEQ ID NO: 98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

Val Thr-Ala Pro Arg Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
x 5 10 .15 



(99) INFORMATION FOR SEQ ID NO: 99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 
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Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(100) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 

Val Thr Ala Pro Lys Pro Asp Lys Gly. Val Ser Ser Ala Glu Lys Lys 
15 10 15 

(101) INFORMATION FOR SEQ ID NO: 101 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 

Val Thr Ala Pro Lys Ser Glu Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 

(102) INFORMATION FOR SEQ ID NO: 102 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) _ MOLECULE TYPE: peptide 

— (xi) SEQUENCE DESCRIPTION: SEQ ID NO:102: 

Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 1° 15 

(103) INFORMATION FOR SEQ ID NO: 103 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 
Leu Thr Ala Pro Lys Pro Gly Arg Gly val Ser ser Ala Glu Lys Lys 

(104) INFORMATION FOR SEQ ID NO: 104 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104 : 

val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys^Arg 
1 5 

(105) INFORMATION FOR SEQ ID NO: 105 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 
val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys^Lys 
1 "5 10 

(106) INFORMATION FOR SEQ ID NO: 106 

(i) SEQUENCE CHARACTERISTICS: 
_ (A) LENGTH: 16 amino acids 

— * (B) TYPE: anino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106: 
val Thr Ala Pro Lys Pro Arg Lys Gly Ala Ser Ser Ala Glu Lys^ys 
1 5 10 

(107) INFORMATION FOR SEQ ID NO: 107 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Ala Glu Leu Pro 
15 10 15 

(108) INFORMATION FOR SEQ ID NO: 108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108: 

Val Thr Phe Leu Ser. Pro Gly Gin Gly Asn Ser Asp Glu Asp Leu Pro 
15 10 15 

(109) INFORMATION FOR SEQ ID NO: 109 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109: 

val Thr Leu Ser Ser Pro Gin Arg Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 i=> 

(TTO) INFORMATION FOR SEQ ID NO: 110 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 

Val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys Lys 
15 1° 
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(111) INFORMATION FOR SEQ ID NO: 111 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(112) INFORMATION FOR SEQ ID NO: 112 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Gin He Ser Leu He Pro Gly Lys Gly Ser Tyr Asp Asp Glu Lys Lys 
15 10 15 



(113) INFORMATION FOR SEQ ID NO: 113 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 

-Val Thr-Ala. Lou Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu pys Lys 
15 10 15 



(114) INFORMATION FOR SEQ ID NO: 114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: 
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Val Thr Ala Leu Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 
15 10 15 



(115) INFORMATION FOR SEQ ID NO: 115 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
15 10 15 

(116) INFORMATION FOR SEQ ID NO: 116 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Arg Glu Lys Lys 
1 5 10 15 

(117) INFORMATION FOR SEQ ID NO: 117 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) -MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117: 

Val Thr Val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
15 10 15 

(118) INFORMATION FOR SEQ ID NO: 118 - - 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118: 

Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(119) INFORMATION FOR SEQ ID NO: 119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119: 

Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp Ser Asp Lys Lys 
1 5 1° 13 

(120) INFORMATION FOR SEQ ID NO: 120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120: 
Gin Thr Asp Val Thr Gin Gly Gin Gly server Gin Pro Glu Lys^ys 



(121) INFORMATION FOR SEQ ID NO: 121 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 
" (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121: 
Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys^ys 
1 5 10 

(122) INFORMATION FOR SEQ ID NO: 122 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lys Lys 
15 10 15 

(123) INFORMATION FOR SEQ ID NO: 123 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 123: 

Val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
! 5 10 15 

(124) INFORMATION FOR SEQ ID NO: 12 4 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124 : 

Leu Leu Ser Leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
15 10 15 

(135) INFORMATION FOR SEQ ID NO: 125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide - - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 

val Thr Ala Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
15 10 15 
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(12 6) INFORMATION FOR SEQ ID NO: 126 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 

Val Thr He Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
15 10 I 5 

(127) INFORMATION FOR SEQ ID NO: 127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127: 

Ala val Ser Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
1 5 1° 15 

(128) INFORMATION FOR SEQ ID NO: 128 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128: 
__Ala Valuer Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys^Leu 

(129) INFORMATION FOR SEQ ID NO: 129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129: 
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Ala Val Ser Pro Thr Pro Asp Thr Gly Val lie Lys Thr Glu Lys Leu 
15 10 15 

(130) INFORMATION FOR SEQ ID NO: 130 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130: 

Ala Val Ser Pro Thr Pro Asd Thr Gly Ala lie Lys Thr Glu Pro Ser 
! 5 10 15 

(131) INFORMATION FOR SEQ ID NO: 131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131: 

Tvr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Met Lys Leu 
1 5 10 15 

(132) INFORMATION FOR SEQ ID NO: 132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

„ (ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l32: 
Tyr Leu Pro Pro Thr Pro Gly Val lie ^g^Ser Thr Ala Met Arg^Leu 



1 5 



(133) INFORMATION FOR SEQ ID NO: 133 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 133: 

Tvr Leu Pro Pro Thr Pro Gly Leu He Arg Ser Thr Ser Met Lys Leu 
1 5 10 15 

(134) INFORMATION FOR SEQ ID NO: 134 

(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134: 

Tyr Leu Pro Pro Thr Pro Gly Leu He Arg Ser Thr Ser val Lys Leu 
1 5 10 15 

(135) INFORMATION FOR SEQ ID NO: 135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135: 
Tyr Leu Pro Pro Thr Pro Gly val lie Arg^Ser Thr Ala Glu Lys^Leu 



1 



(136) INFORMATION FOR SEQ ID NO: 136 

(i) SEQUENCE CHARACTERISTICS: 
_ - _ (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 136: 
Tyr Leu Pro Pro Thr Pro Gly Val Ha Arg^Ser Thr Ala Gly Lys^Leu 

(137) INFORMATION FOR SEQ ID NO: 137 

(i) SEQUENCE CHARACTERISTICS : 
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(A) LENGTH:. 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137: 

Tvr Leu Pro Ala Thr- Pro Gly Val Val Arg Ser Ser Ala Gly Met Leu 
1 5 10 15 

(138) INFORMATION FOR SEQ ID NO: 138 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138 : 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(139) INFORMATION FOR SEQ ID NO: 139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 139: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asn Lys Leu 
15 10 15 

(i-+0) INFORMATION FOR SEQ ID NO: 140 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Lys Leu 
1 5 1° 
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(141) INFORMATION FOR SEQ ID NO: 141 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
x 5 10 15 

(142) INFORMATION FOR SEQ ID NO: 14 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 2: 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 
1 5 10 15 

(143) INFORMATION FOR SEQ ID NO: 143 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143 : 

--Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu qin Leu 
1 " " 5 1° 15 

(144) INFORMATION FOR SEQ ID NO: 144 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 144: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
15 10 I 5 

(145) INFORMATION FOR SEQ ID NO: 145 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 5: 

Ser Leu Pro Pro Lys Pro Gly Lys He Arg Ser Ser Thr Gly Lys Leu 
1 5 10 15 

(14 6) INFORMATION FOR SEQ ID NO: 146 

(i) SEQUENCE CHARACTERISTICS : , 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 146: 

Ser Leu Pro Pro Lys Pro Gly Arg He Arg Ser Ser Thr Gly Lys Leu 
15 10 15 

(147) INFORMATION FOR SEQ ID NO: 147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

— (xi) SEQUENCE DESCRIPTION: SEQ ID NO:147: 

Ser Leu Pro Pro Lys Pro Gly Lys He Arg Ser Ser Thr Gly Gin Leu 
15 10 15 

(148) INFORMATION FOR SEQ ID NO: 148 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148 : 

Ser Leu Pro Pro Glu Pro Gly Lys lie Arg Ser Ser Thr Gly Arg Leu 

5 10 ^ J 



1 



(149) INFORMATION FOR SEQ ID NO: 149 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 



(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 
Ser Leu Ala Pro Ser Pro Gly Lys lie Arg Ser Thr Ala Glu Lys^eu 
1 5 



(150) INFORMATION FOR SEQ ID NO: 150 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 



- 

(B) TYPE: ammo acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 
ser Leu Pro Pro Arg Pro Gly Lys lie Ar, S.r Ser Thr Gly Asn^al 
1 -5 

(151) INFORMATION FOR SEQ ID NO: 151 

(i) SEQUENCE CHARACTERISTICS 1 

_ ( A ) LENGTH: 16 amino acids 

~ ~ (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: 
Ser Leu Arg Pro Ser Pro Gly Lys Val Arg^Ser Thr Ala Glu Lys^eu 
1 5 

(152) INFORMATION FOR SEQ ID NO: 152 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152: 

Ser Leu Axg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 
x 5 10 15 

(153) INFORMATION FOR SEQ ID NO: 153 

(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser T>ir Ala Glu Asn Leu 
x 5IO 15 

(154) INFORMATION FOR SEQ ID NO: 154 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 154: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
15 10 10 

U55) INFORMATION FOR SEQ ID NO: 155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 155: 

Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 
15 10 
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(156) INFORMATION FOR SEQ ID NO: 156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156 : 
Ser Leu Ala Pro Ser Pro Gly Lys Val Arg^Ser Thr Val Glu Arg^Leu 



1 



(157) INFORMATION FOR SEQ ID NO: 157 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 157 : 
Ser Leu Ala Pro Ser Pro Asp Lys He Arg Ser Thr Pro Asp Lys Leu 
I s 1 

(158) INFORMATION FOR SEQ ID NO: 158 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 158 : 

Ser Leu Ala Leu Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Ly. Leu 
! " 5 10 

(159) INFORMATION FOR SEQ ID NO: 159 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159 : 
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Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
l 5 10 15 

(160) IK FORMAT I ON FOR SEQ ID NO: 160 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 

5 10 13 
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(161) INFORMATION FOR SEQ ID NO: 161 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 161: 

Ser Leu Pro Leu Thr Pro Gly Leu lie Arg Ser Thr Ala Glu Lys Leu 
1 5 10 

(162) INFORMATION FOR SEQ ID NO: 162 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) "SEQUENCE DESCRIPTION: SEQ ID NO: 162: 

Ser Leu Pro Leu Thr Pro Arg Val lie Arg Ser Thr. Ala Glu Lys^Leu 
1 5 

(163) INFORMATION FOR SEQ ID NO: 163 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 163: 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Lys Leu 
15 10 15 

(164) INFORMATION FOR SEQ ID NO: 164 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 164: 

Phe Leu Leu Pro Thr Fro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 
1 5 10 15 

(165) INFORMATION FOR SEQ ID NO: 165 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 165: 

Phe Leu His Pro Thr Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 1° 15 

(166) INFORMATION FOR SEQ ID NO: 166 

(i) SEQUENCE CHARACTERISTICS: 
— - (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 
Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys^Leu 



1 5 



(167) INFORMATION FOR SEQ ID NO: 167 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 167: 

Val Leu Pro Leu Ser Pro His Arg He Arg Ser Glu Ser Glu Asn Leu 

5 10 15 



1 



(168) INFORMATION FOR SEQ ID NO: 168 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 168: 

Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 

5 10 15 



1 



(169) INFORMATION FOR SEQ ID NO: 169 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 169: 
Val Thr Ala Pro A^ Pro Gly Arg lie Arg^Ser Asp Pro Glu Lys^Lys 

(170) INFORMATION FOR SEQ ID NO: 170 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 
val Thr Ala Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys^Lys 
1 5 10 
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(171) INFORMATION FOR SEQ ID NO: 171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 171: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
i 5 10 15 



(172) INFORMATION FOR SEQ ID NO: 172 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Asp Lys Lys 
1 5 1° 15 



(173) INFORMATION FOR SEQ ID NO: 173 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173: 
-Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys^Lys 



(174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174: 



96 



EPO 392*10$ A1 ; 



Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Xaa Lys Lys 
1 5 10 15 

(175) INFORMATION FOR SEQ ID N0:175 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 175: 

Val Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
I 5 10 

(176) INFORMATION FOR SEQ ID NO: 176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 6: 
Val Thr Gly Pro Ser Arg Gly Arg He Arg Ser Asp Pro Glu Lys^Lys 
1 5 

(177) INFORMATION FOR SEQ ID NO: 17 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 

val Thr val Pro Arg Pro Ser Arg lie Arg Ser Glu Ser Glu Arg^ys 
l 5 

(178) INFORMATION FOR SEQ ID NO: 178 

U) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 178: 
Val Thr Ala Pro Gly Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 

5 10 ■ L -' 



(179) INFORMATION FOR SEQ ID NO: 179 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 179: 
Gin Thr ser Val Arg Pro Gly Arg Val Arg^Ser Asp Pro Glu Arg^Lys 

(180) INFORMATION FOR SEQ ID NO: 180 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 180 : 
Gin Thr ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Arg Lys 
1 '5 10 

(181) INFORKATION FOR SEQ ID NO: 181 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

" (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 181: 
cln Thr ser Val Arg Pro Gly Lys Val W S.r Asp Pro Glu Lys^ys 

5 



1 



(182) INFORMATION FOR SEQ ID NO: 182 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 182: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



(183) INFORMATION FOR SEQ ID NO: 183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 183: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
15 10 15 



(184) INFORMATION FOR SEQ ID NO: 184 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 184 : 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ala Glu Pro Glu Lys Lys 
15 10 15 



(185) INFORMATION FOR SEQ ID NO: 185 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 185: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 
15 10 15 
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(186) INFORMATION FOR SEQ ID NO: 186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 186: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
1 5 10 15 



(187) INFORMATION FOR SEQ ID NO: 187 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 187: 

Gin Thr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 



(188) INFORMATION FOR SEQ ID NO: 188 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 188: 

jGln Thr Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys Lys 
1 * - 5 10 '15 



(189) INFORMATION FOR SEQ ID NO: 189 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 189: 
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Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp Pro Asp Lys Lys 
15 10 15 

(190) INFORMATION FOR SEQ ID NO: 190 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 190: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
1 5 10 15 

(191) INFORMATION FOR SEQ ID NO: 191 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 191: 

Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 

5 10 15 



1 



(192) INFORMATION FOR SEQ ID NO: 192 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
~~~ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:192: 
Gin Thr Ser Val Arg Pro Glu Lys Val Arg^Ser Glu Pro Asp Lys^Lys 

(193) INFORMATION FOR SEQ ID NO: 193 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 193: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Ser Asp Lys Lys 
1 5 10 15 

(194) INFORMATION FOR SEQ ID NO: 194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 194 : 

Gin Thr Ser Val Arg Pro Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
1.5 10 15 

(195) INFORMATION FOR SEQ ID NO: 195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 195: 

Gin Thr Ser Val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
1 5 10 15 

(19 6) INFORMATION FOR SEQ ID NO: 196 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 196: 
Gin Thr ser Val SerPro Gly Lys val Arg^Ser Asp Pro Glu Lys^Lys 

(197) INFORMATION FOR SEQ ID NO: 197 

(i) SEQUENCE CHARACTERISTICS: 
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20 



(A) LENGTH; 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 197: 

Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 
! 5 10 15 

(198) INFORMATION FOR SEQ ID NO: 198 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:198: 
Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 

(199) INFORMATION FOR SEQ ID NO: 199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 axino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 199: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Ser Asp Pro Glx Lys^Lys 



30 



35 



40 



(200) INFORMATION FOR SEQ ID NO: 200 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide . .. 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 200: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Phe Asp Pro Glu Lys^Lys 
1 5 10 



55 



103 



: Et» 0 592 106 A1 



(201) INFORMATION FOR SEQ ID NO:201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 201: 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lys 
15 10 15 



(202) INFORMATION FOR SEQ ID NO: 2 02 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 202 : 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 



(203) INFORMATION FOR SEQ ID NO: 203 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 aaino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide • 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 203 : 

Val Thr Asp Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
— ! 5 10 15 



(204) INFORMATION FOR SEQ ID NO: 204 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: aaino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 204: 
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Gin Thr Ser Val Ser Pro Gly Asn lie Arg Ser Glu Ser Asp Lys Lys 
! 5 10 15 

(205) INFORMATION FOR SEQ ID NO: 205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 205: 

Lys Thr Ser val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
1 5 10 15 

(206) INFORMATION FOR SEQ ID NO: 206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:206: 

Val Thr Leu Leu Pro Pro Gly Arg Val Arg Ser Asp Ala Glu Lys Lys 

5 10 !-* 



1 



(207) INFORMATION FOR SEQ ID NO: 207 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:207: 

Val Thr Leu Leu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys^Lys 
1 5 10 

(208) INFORMATION FOR SEQ ID NO:208 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 208 : 
val Thr Leu Pro Pro_ Pro Gly Glx Val ArgJSer Asp Ala Glu Arg^ys 

(209) INFORMATION FOR SEQ ID NO: 209 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 209: 

riM rix Val Ara Ser Asx Ala Glx Asn Lys 
Val Thr Leu Pro Pro Pro Gly Glx vai «rg o« lg 

1 5 10 

(210) INFORMATION FOR SEQ ID NO: 210 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 210: 
Val Thr Leu Pro Pro Pro Gin Gin val Arg Ser Asp Ala Glu Lys^ys 
1 5 10 

(211) INFORMATION FOR SEQ ID NO: 211 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 
— - - (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:211: 
val Thx Leu Pro Pro Pro Gly Gin Val Asp Ala Glu Lys^ys 



1 



(212) INFORMATION FOR SEQ ID N0:212 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
I 5 10 15 

(213) INFORMATION FOR SEQ ID NO: 213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:213: 

Ala Leu Ser Pro Ser Ser Gly Gin Ser Ser Ser Ala Ser Glu Arg Leu 
1 5 10 15 

(214) INFORMATION FOR SEQ ID NO: 2 14 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 214: 

Glu Lya Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

-Ser Artf~Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(215) INFORMATION FOR SEQ ID NO: 2 15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 215: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys val 
1 5 10 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(216) INFORMATION FOR SEQ ID NO: 216 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:216: 
Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys^Ala 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(217) INFORMATION FOR SEQ ID NO: 2 17 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 217: 
Glu Lys val Gly Gly Leu Gin Pro Gly Arg^Gly Thr Pro Gly Lys^Ala 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(218) INFORMATION FOR SEQ ID NO: 218 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:218: 
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Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(219) INFORMATION FOR SEQ ID NO: 219 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 219: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Axg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 . 25 

(220) INFORMATION FOR SEQ ID NO: 220 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 220: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Ly« Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(221) INFORMATION FOR SEQ ID NO: 221 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:221: 
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Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Scr Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(222) INFORMATION FOR SEQ ID NO: 222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 222: 

Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

5 10 13 



1 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(223) INFORMATION FOR SEQ ID NO: 2 23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 223: 
Glu Lys Val Gly Gly Leu Gin Ser Gly Arg^Gly Thr Pro Gly Lys^Ala 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(224) INFORMATION FOR SEQ ID NO: 224 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 224: 
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Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(225) INFORMATION FOR SEQ ID NO: 225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 225: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly He Ser Gin Arg Ala Glu Arg 
20 25 

(226) INFORMATION FOR SEQ ID NO: 226 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:226: 

Glu Lys val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 
15 10 I 5 



Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 

(227) INFORMATION FOR SEQ ID NO: 227 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 227: 
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Glu Lys val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 .5 10 13 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(228) INFORMATION FOR SEQ ID NO: 228 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:228: 
Glu Lys val Gly Gly Leu Gin Pro Gly Sar Gly Thr Pro Gly Lys^Ala 

Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 
20 25 

(229) INFORMATION FOR SEQ ID NO: 229 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 229: 
Glu Lys val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg LysMa 
1 5 

Sat Lya Gly Asn Ser Gin Arg Ala Glu ser 
20 25 

(230) INFORMATION FOR SEQ ID NO: 230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 



(B) TYPE: amino acia 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 230 : 
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Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 
20 . 25 

(231) INFORMATION FOR SEQ ID NO: 231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 231: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(232) INFORMATION FOR SEQ ID NO: 232 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

3s (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 232: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 

«° Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

(233) INFORMATION FOR SEQ ID NO: 233 

<5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 233: 
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Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(234) INFORMATION FOR SEQ ID NO: 234 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 34: 

Asp Lys val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(235) INFORMATION FOR SEQ ID NO: 235 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 5: 




Sex Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(236) INFORMATION FOR SEQ ID NO: 236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:236: 
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Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 10 15 



Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(237) INFORMATION FOR SEQ ID NO: 237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 237: 

Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 
20 25 

(238) INFORMATION FOR SEQ ID NO: 238 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 238: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lya Gly Asn Asp Arg Arg Ser Glu Thr 
20 25 

(239) INFORMATION FOR SEQ ID NO: 239 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: aaino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 239: 
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Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 
20 25 

(240) INFORMATION FOR SEQ ID NO: 240 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 240: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(241) INFORMATION FOR SEQ ID NO: 241 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:241: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 1° 15 

Ser Lye Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(242) INFORMATION FOR SEQ ID NO: 242 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 242: 
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Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(243) INFORMATION FOR SEQ ID NO: 24 3 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 243: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(244) INFORMATION FOR SEQ ID NO: 244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 244: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

(245) INFORMATION FOR SEQ ID NO: 245 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:245: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(246) INFORMATION FOR SEQ ID NO: 246 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 246: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(247) INFORMATION FOR SEQ ID NO: 247 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 247: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
- 5 10 15 



1 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
_ - . 20 25 
(248) INFORMATION FOR SEQ ID NO: 248 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:248: 
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Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 
20 25 

(249) INFORMATION FOR SEQ ID NO: 249 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(250) INFORMATION FOR SEQ ID NO: 250 - 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 250: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

40 Ser Lya Gly Asn Ala Glu Lys Ser Glu Thr 
20 25 

(2~51) INFORMATION FOR SEQ ID NO: 251 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 251: 
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Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
X 5 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(252) INFORMATION FOR SEQ ID NO: 252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 252: 

Glu Asn val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(253) INFORMATION FOR SEQ ID NO: 253 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 253 : 

Glu Gin val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
1 5 10 

Ser Lye Gly Asn Ala Lys Lys ser Glu Thr 

.20 25 

(254) INFORMATION FOR SEQ ID NO:254 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear . - 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 
20 25 

(255) INFORMATION FOR SEQ ID NO: 255 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 
.(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 255: 

Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 
20 25 

(256) INFORMATION FOR SEQ ID NO: 256 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 256: 

Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
1 5 10 I 5 

Thr Lys Gly Asn Pro Lys Arg Ser Asp Thr 
_ _ 20 25 

(257) INFORMATION FOR SEQ ID NO: 257 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear . _. 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 257: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
1 5 10 15 

He Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(258) INFORMATION FOR SEQ ID NO: 258 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 258 : 

Asp Lys val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp 
15 10 15 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(259) INFORMATION FOR SEQ ID NO: 259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 259: 

Asp Lys val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Lya Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(260) INFORMATION FOR SEQ ID NO: 260 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:260: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 
20 25 

(261) IK FORMAT I ON FOR SEQ ID NO: 261 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 261: 

Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 
20 25 

(262) INFORMATION FOR SEQ ID NO: 262 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 262: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 

_ - 20 25 

<263) INFORMATION FOR SEQ ID NO: 263 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 263: 
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Glu Lvs Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(264) INFORMATION FOR SEQ ID NO: 264 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 264: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(265) INFORMATION FOR SEQ ID NO: 265 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 265: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 
l 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
_ - 20 25 
(266) INFORMATION FOR SEQ ID NO: 266 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:266: 
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Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Val Glu Met 
20 25 

(267) INFORMATION FOR SEQ ID NO: 267 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:267: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 
20 25 

C268) INFORMATION FOR SEQ ID NO: 268 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 68 : 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

M Thr Thr Gly Asn Ala Lys Gly Ser Glu Thr 

20 25 
(2*9) INFORMATION FOR SEQ ID NO: 269 

(i) SEQUENCE CHARACTERISTICS: 
45 (A). LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:269: 
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Glu Lys val Gly Gly Ser Lys Pro Gly Lys^Gly Thr Pro Clu Lys^Asp 

Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 
20 25 

(270) INFORMATION FOR SEQ ID NO: 270 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:270: 
Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys^sp 
1 5 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 
20 25 

(271) INFORMATION FOR SEQ ID NO: 271 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 271: 
Glu Lys Ilo Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lysjro 
1 5 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(272) INFORMATION FOR SEQ ID NO: 272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: aaino acid 

(C) TOPOLOGY: linear . .. 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:272: 
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Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
1 5 10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(273) INFORMATION FOR SEQ ID NO: 273 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) KOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 273: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
1 5 10 I 5 

Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(274) INFORMATION FOR SEQ ID NO: 274 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 274: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 1° 15 

Met Lys Glu Asn Ala Lys Arg Ser Glu Thr 

("275) INFORMATION FOR SEQ ID NO: 275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 275: 
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Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 10 15 

Lys Xaa Glu Asn Ala Lys Arg Pro Glu Thr 
20 25 

(276) INFORMATION FOR SEQ ID NO: 276 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 276: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
1 5 - 10 15 

ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(277) INFORMATION FOR SEQ ID NO: 277 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 277: 
Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 

Ser Lys Asp Asp Ala Lys Arg Ser Glu Thr 
^ _ 20 25 

(278) INFORMATION FOR SEQ ID NO:278 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:27B: 
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Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 
15 10 15 



Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

(279} INFORMATION FOR SEQ ID NO: 279 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 279: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 
1 5 10 . 15 



Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

(280) INFORMATION FOR SEQ ID NO: 280 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 280: 

Glu Gin Val Gly Gly Leu Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(2~81) INFORMATION FOR SEQ ID NO: 281 

(i) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 281: 
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Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Arg 
X 5 10 15 

Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(282) INFORMATION FOR SEQ ID NO:282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 282: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
1 5 1° 1!> 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 
20 25 

(283^ INFORMATION FOR SEQ ID NO: 283 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys^Asp 
1 5 10 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Arg 
_ _ 20 25 

(284) INFORMATION FOR SEQ ID NO: 284 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear - - 

(ii) MOLECULE TYPE: peptide 

(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 284: 
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Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 
1 5 10 is 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 
20 25 

(285) INFORMATION FOR SEQ ID NO: 285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 285: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 10 15 

Asp Lys Gly Thr ser Ala Lys Asn Glu Thr 
20 . 25 

(286) INFORMATION FOR SEQ ID NO: 286 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 286: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 10 15 



Asp Lys Gly Thr Ser Ala Lys Asn Glu Met 
_ . 20 25 

(2TTT) INFORMATION FOR SEQ ID NO: 287 

(i) SEQUENCE CHARACTERISTICS: 
« (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid * 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 287: 
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Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Glu 
I 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(288) INFORMATION FOR SEQ ID NO: 288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 288: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
! 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(289) INFORMATION FOR SEQ ID NO: 289 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 289: 

Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 

Lys Ly« Gly Lye Ser Ser Thr Ser Glu Ser 



20 



(290) INFORMATION FOR SEQ ID NO: 290 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear . 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 290: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(291) INFORMATION FOR SEQ ID NO: 291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 291: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(292) INFORMATION FOR SEQ ID NO:292 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 292: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 

10 1 5 



1 5 



Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(293) INFORMATION FOR SEQ ID NO: 293 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:293: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(294) INFORMATION FOR SEQ ID NO: 294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 294: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
! 5 10 15 

Lys Lys Gly Lys Ser Ser Ala ser Glu Ser 
20 25 

(295) INFORMATION FOR SEQ ID NO: 295 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 295: 

Glu Gin Gin Pro*Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Lye Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 

(296) INFORMATION FOR SEQ ID NO: 296 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 296: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Gin Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 

(297) INFORMATION FOR SEQ ID NO: 297 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 297: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(298) INFORMATION FOR SEQ ID NO: 298 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 298: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

Lys Lye Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(299) INFORMATION FOR SEQ ID NO: 299 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 299: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 15 

Lys Lys Ser Asn Ser Ser Thr Ser Glu Ser 
20 25 

(300) INFORMATION FOR SEQ ID NO: 300 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(301) INFORMATION FOR SEQ ID NO: 301 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 301: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 I 5 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(302) INFORMATION FOR SEQ ID NO: 302 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear . _. 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 302: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(303) INFORMATION FOR SEQ ID NO: 303 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 303: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(304) INFORMATION FOR SEQ ID NO: 304 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(305) INFORMATION FOR SEQ ID NO: 3 05 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 305: 
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Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 1 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 



20 



(306) INFORMATION FOR SEQ ID NO: 306 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 306: 
Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys^Glu 

Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 

(307) INFORMATION FOR SEQ ID NO: 307 

fi) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 307: 
Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 
1 5 10 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
_ _ 20 

(308) INFORMATION FOR SEQ ID NO: 308 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 ammo acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 308: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 



l 



5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(309) INFORMATION FOR SEQ ID NO: 309 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 09: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
! 5 10 iD 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 



20 



(310) INFORMATION FOR SEQ ID NO: 310 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 310: 
Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Glnjlu 
1 5 

Lys Lya Gly Thr Ser Ser Thr Ser Glu Ser 
— _ . 20 

(311) INFORMATION FOR SEQ ID NO: 311 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 311: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(312) INFORMATION FOR SEQ ID NO: 3 12 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:312: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(313) INFORMATION FOR SEQ ID NO: 313 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 313: 

Gin Gin Gin Ala' Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 

5 10 15 



1 



Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
_ 20 25 

(314) INFORMATION FOR SEQ ID NO: 314 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 314: 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(315) INFORMATION FOR SEQ ID NO: 315 

(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 15: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(316) INFORMATION FOR SEQ ID NO: 316 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO; 316: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(317) INFORMATION FOR SEQ ID NO: 317 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 17: 
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His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(318) INFORMATION FOR SEQ ID NO: 318 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 318: 

Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
i 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(319) INFORMATION FOR SEQ ID NO: 3 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:319: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin 
l 5 10 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Ser 

(320) INFORMATION FOR SEQ ID NO:320 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 320: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asp 
1 5 10 15 



Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(321) INFORMATION FOR SEQ ID NO: 321 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 321: 

Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 



Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(322) INFORMATION FOR SEQ ID NO: 322 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 322: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

(323) INFORMATION FOR SEQ ID NO: 323 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:323: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
I 5 10 13 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(324) INFORMATION FOR SEQ ID NO: 324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 324: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 

Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 

(325) INFORMATION FOR SEQ ID NO: 325 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 325: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
1 5 10 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(326) INFORMATION FOR SEQ ID NO: 326 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 326: 
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Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 
20 25 

(327) INFORHATION FOR SEQ ID NO: 327 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 327: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(328) INFORMATION FOR SEQ ID NO: 328 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 328: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly He Pro Gly Gin Glu 
15 10 15 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

"(T29) INFORMATION FOR SEQ ID NO: 329 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:329: 
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Gin Gin Gin Ala Glu Leu Lvs Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(330) INFORMATION FOR SEQ ID NO: 3 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 330: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(331) INFORMATION FOR SEQ ID NO: 331 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 331: 

Gin Gin Gin Thr Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 
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(332) INFORMATION FOR SEQ ID NO:332 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 332: 



55 
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Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(333) INFORMATION FOR SEQ ID NO: 333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 333: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 
20 25 

(334) INFORMATION FOR SEQ ID NO: 334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 334: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(335) INFORMATION FOR SEQ ID NO: 335 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 335: 
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Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(3 3 6) INFORMATION FOR SEQ ID NO: 336 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 336: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(337) INFORMATION FOR SEQ ID NO: 337 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 337: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
1 5 10 15 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 

- - 20 25 
(338) INFORMATION FOR SEQ ID NO: 3 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 338: 
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Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 
20 25 

(339) INFORMATION FOR SEQ ID NO: 339 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 339: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 . 5 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(340) INFORMATION FOR SEQ ID NO: 340 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 340: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(341) INFORMATION FOR SEQ ID NO: 341 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 341: 
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Gin Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 
20 25 

(342) INFORMATION FOR SEQ ID NO: 342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 42: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 
20 25 

(343) INFORMATION FOR SEQ ID NO: 343 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 343: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 1° 

Lys Lys Ser Thr Ser Ser Thr Ser Asp Ser 

(344) INFORMATION FOR SEQ ID NO: 344 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear _ 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 344: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro lie Gin Gin 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(34 5) INFORMATION FOR SEQ ID NO: 345 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:345: 

Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

His Arg Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(346) INFORMATION FOR SEQ ID NO: 346 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 346: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Leu Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 



W 20 25 

(34-X)- INFORMATION FOR SEQ ID NO: 347 



45 



50 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 347: 



55 
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Gin Gin Gin Pro Glu Val Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 



Asn Thr Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(348) INFORMATION FOR SEQ ID NO: 348 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 348: 

Glu Gin Gin Ala Glu Val Arg Ala Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(349) INFORMATION FOR SEQ ID NO: 349 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 349: 

Gin Gin Leu Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lya Gly lie Ser Ser Thr Ser Glu Ser 
20 25 

(350) INFORMATION FOR SEQ ID NO: 350 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 350: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Lys Pro Glu Gin Glu 
15 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(351) INFORMATION FOR SEQ ID NO: 351 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 351: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Arg Asn Gly Lys Glu 
15 10 15 



Asn Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(352) INFORMATION FOR SEQ ID NO: 352 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 352: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Arg Gly Thr Thr Gly Gin Glu 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
_ . 20 25 

(353) INFORMATION FOR SEQ ID NO: 353 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 353: 
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Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Asn Lys Val Thr Ser Ser Thr Ser Glu Ser 
20 25 

(354) INFORMATION FOR SEQ ID NO: 354 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 354 : 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
20 1 5 10 15 

Gin Lys Ala Lys Ser Ser Thr Ser Glu Ser 
20 25 

25 

(355) INFORMATION FOR SEQ ID NO: 355 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 355: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Thr Gly Thr Ser Ser Thr Thr Glu Ser 
20 25 

(356) INFORMATION FOR SEQ ID NO: 356 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 56: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Gly Gin Glu 
1 5 ' 10 15 

Lys Lys Ser Thr Ser Ser Ala Ser Glu Ser 
20 25 

(357) INFORMATION FOR SEQ ID NO: 357 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 357: 

Glu Gin Gin Thr Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Thr Ser Ala Thr Asn Glu Ser 
20 25 

(358) INFORMATION FOR SEQ ID NO: 358 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 358: 



Gin Gin Leu Thr Glu Leu Lys Pro Gly Asn Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lya Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

-fe-59) INFORMATION FOR SEQ ID NO: 359 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide - - 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 359: 
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Gin Gin Gin Ser Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Lys Ser 
20 25 

(360) INFORMATION FOR SEQ ID NO: 360 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:360: 
Leu Gin Gin Pro Val Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(361) INFORMATION FOR SEQ ID NO: 361 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:36l: 

Glu Gin Gin Pro Glu Thr Lys Pro Gly Lys Gly Thr Leu Gly Lys Gin 
1 5 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

(362) INFORMATION FOR SEQ ID NO: 362 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 362: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Gin Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Asn Lys Ser Ser Thr Pro Glu Phe 
20 25 

(363) INFORMATION FOR SEQ ID NO: 363 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 363: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(364) INFORMATION FOR SEQ ID NO:364 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 364: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Thr Thr Ser Glu Thr 
20 25 

(365) INFORMATION FOR SEQ ID NO: 365 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 365 : 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(366) INFORMATION FOR SEQ ID NO: 366 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 366 : 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Gin Asp Thr Ser Ser Thr Ser Glu Thr 
20 25 

(367) INFORMATION FOR SEQ ID NO: 367 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:367: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lvs Gin Gly Thr Ser Ser Thr Ser Gly Thr 
_ . 20 25 
"(T68) INFORMATION FOR SEQ ID NO: 368 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide - ~ 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:368: 
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Glu Gin Gin Ala Glu Val Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(369) INFORMATION FOR SEQ ID NO: 369 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 369: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
! 5 10 15 



Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(370) INFORMATION FOR SEQ ID NO: 370 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 370: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 I 5 



Lys Gin He Thr Ser Ser Thr Ser Glu Thr 
20 25 

(S^M) INFORMATION FOR SEQ ID NO: 371 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(XX) SEQUENCE DESCRIPTION: SEQ ID NO:371: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(372) INFORMATION FOR SEQ ID NO:372 

(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 372: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
1 5 10 15 . 

Lys His Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(373) INFORMATION FOR SEQ ID NO: 373 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 373: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 10 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(374) INFORMATION FOR SEQ ID NO: 374 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 374: 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 10 15 



Lys Leu lie Thr Ser Ser Thr Ser Glu Thr 
20 25 

(375) INFORMATION FOR SEQ ID NO: 375 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 375: 

Thr Gly Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Glu Gin Gly 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Arg 
20 25 

(376) INFORMATION FOR SEQ ID NO: 376 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:376: 

Gin Tyr Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Arg Gin Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(377) INFORMATION FOR SEQ ID NO: 377 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 377 : 
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Gin Gin Gin Ala Val Leu Arg His Gly Lys Gly Thr His Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(378) INFORMATION FOR SEQ ID NO: 378 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:378: 

Gin Gin Gin Thr Lys Leu Gly Pro Gly Arg Gly Thr Pro Gly Gin Gly 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Gly Ser 
20 25 

(379) INFORMATION FOR SEQ ID NO: 379 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:379: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Val Tyr Phe Ala 
20 25 

(380) INFORMATION FOR SEQ ID NO: 380 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 380: 
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Glu Gin Gin Ala Glu Leu Lys Ala Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 
20 25 

(381) INFORMATION FOR SEQ ID NO: 381 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 381: 

Gin Gin Lys Ala Glu Leu Ala Ala Ser Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(382) INFORMATION FOR SEQ ID NO: 382 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 382: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Arg Gly Lys Ser Ser Asn Leu Arg Leu 
20 25 

(383) INFORMATION FOR SEQ ID NO: 383 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 383: 
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Glu Lys Val Gly Gly Leu Gin Gly Ser Ser Phe Asp Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(384) INFORMATION FOR SEQ ID NO:384 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 384: 

- Glu Gin Gin Ala Asp Leu Lys Leu Gly Lys Gly Asn Pro Glu Gin Pro 
! 5 10 15 

Lys Leu Ala Thr Pro Ser Thr Ser Glu Thr 
20 25 

(385) INFORMATION FOR SEQ ID NO: 385 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 385: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Ser 
15 10 15 

Asp Val Lys Asp Asn Ala Lys Ser Glu Thr 
20 25 

(386) INFORMATION FOR SEQ ID NO: 386 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:386: 
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Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly His Pro 
15 10 15 

Ser Lys ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(387) INFORMATION FOR SEQ ID NO: 387 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 387: 



Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
25 20 25 

(388) INFORMATION FOR SEQ ID NO: 388 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 388: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

("389) INFORMATION FOR SEQ ID NO: 389 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 389 : 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly ser Pro Gly Asn Pro 
l 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(390) INFORMATION FOR SEQ ID NO: 390 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 390 : 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

(391) INFORMATION FOR SEQ ID NO: 391 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:391: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 

10 I 5 



1 5 



Ser Lya Thr Thr Ser Lys Thr Thr Glu Thr 

(392) INFORMATION FOR SEQ ID NO:392 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:392: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 

(393) INFORMATION FOR SEQ ID NO: 393 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 393 : 

Asp His Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

(394) INFORMATION FOR SEQ ID NO: 394 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 394: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Arg Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(3M) INFORMATION FOR SEQ ID NO: 395 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide - - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 395: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ala Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(396) INFORMATION FOR SEQ ID NO: 396 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 396: 

Glu Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 
20 25 

(397) INFORMATION FOR SEQ ID NO: 397 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 397 : 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lya Asn Thr Ser Lys Thr lie Glu Thr 
20 25 

(398) INFORMATION FOR SEQ ID NO: 398 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 398: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
1 5 io 15 

Ser Lys Asn Thr Ser Lys Thr Pro Glu Thr 
20 25 

(399) INFORMATION FOR SEQ ID NO: 399 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 399: 

20 Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



JO 



15 



25 



35 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(400) INFORMATION FOR SEQ ID NO: 400 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 400 : 



Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Asn Thr Ser Glu Thr Thr Glu Thr 
20 25 

(461) INFORMATION FOR SEQ ID NO: 401 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 401 : 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Asn Thr Ser Glu Thr Thr Glx Thr 
20 25 

(402) INFORMATION FOR SEQ ID NO: 402 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 402: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 
20 25 

(403) INFORMATION FOR SEQ ID NO: 403 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:403: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 I 5 

Ser Lys Ser Thr Ser Arg Thr Thr Glu Thr 
20 25 

(404) INFORMATION FOR SEQ ID NO: 4 04 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 404: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(405) INFORMATION FOR SEQ ID NO: 405 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 405: 

20 Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Phe Pro Gly Asn Pro 
l 5 10 is 



TO 
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Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(406) INFORMATION FOR SEQ ID NO: 406 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

3s (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 06: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

40 Ser Lys Ser Thr Ser Lys Thr Asn Glu Thr 
_ _ 20 25 

(40T) INFORMATION FOR SEQ ID NO: 407 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 407: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Phe Lys Thr Ser Glu Thr 
20 - 25 

(408) INFORMATION FOR SEQ ID NO: 4 08 

(i) .SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 08: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Thr Thr Ser Glu Thr 
20 25 

(409) INFORMATION FOR SEQ ID NO: 409 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 409: 

Glu Gin Gin Leu Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 . 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
— _ 20 25 

(410) INFORMATION FOR SEQ ID NO: 4 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 410: 
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Gin Gin Gin Pro Gly Leu Lys Pro Ser Phe Gly Pro Pro Gly Lys Pro 
15 10 15 

Ser Gin Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(411) INFORMATION FOR SEQ ID NO: 411 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 411: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
20 x 5 io 15 

Thr Lys Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

25 

(412) INFORMATION FOR SEQ ID NO: 4 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 412: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 s-10 15 

Ala Lys Ser Asn Ser Lys Gin Thr Asp Thr 
40 20 25 

{■+1-3) INFORMATION FOR SEQ ID NO: 4 13 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide - - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 13: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 

10 15 
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50 



1 5 
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Ala Met Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

(414) INFORMATION FOR SEQ ID NO: 414 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:414: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 5 10 15 

Ala He Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

(415) INFORMATION FOR SEQ ID NO: 415 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:415: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
1 5 10 « 

Ala He Ser Asn Ser Lys Gin Ser Asn Thr 
20 25 

(416) INFORMATION FOR SEQ ID NO: 4 16 

(i) SEQUENCE CHARACTERISTICS: 
- - (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 16: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser >ro Gly Lys Ala 
• 5 10 X3 



1 



Ala He Ser Asn Ser Lys Gin Ala Asn Thr 
20 25 
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(417) INFORMATION FOR SEQ ID NO: 4 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 417: 

Gin Gin Lys Pro Val Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



Ala Met Ser Asn Ser Lys Gin He Asp Thr 
20 25 

(418) INFORMATION FOR SEQ ID NO: 4 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 418: 

Gin Gin Lys Pro Ser Leu Gin Pro Ser Ser Asp Ser Pro Gly Lys Ala 
15 10 15 



Ala Met Ser Asn Ser Lys Gin Ala Asp Thr 
20 25 

(419) INFORMATION FOR SEQ ID NO: 419 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 419: 

Glu Arg Val Gly Asp Leu Glu Pro Gly Arg Gly He Pro Gly Lys Ala 
15 10 15 



Pro Lys Gly Asp Ser Lys Lys He Glu Thr 
20 25 

(420) INFORMATION FOR SEQ ID NO: 420 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:420: 

Glu Arg Val Gly Asp Leu Glu Pro Glu Arg Gly lie Pro Gly Lys Ala 
1 5 10 15 

Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 
20 25 

(421) INFORMATION FOR SEQ ID NO: 421 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 421 : 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Pro Lys Gly Asp Ser Lys Lys Thr Glu Thr 
20 25 

(422) INFORMATION FOR SEQ ID NO: 422 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) _ MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:422: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Gly Lys Ala 
15 10 15 

Ser Lys Gly Asp Ser Lys Lys Thr Glu Thr - - 

20 25 

(423) INFORMATION FOR SEQ ID NO: 4 23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:423: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asx 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(424) INFORMATION FOR SEQ ID NO: 424 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 424: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(425) INFORMATION FOR SEQ ID NO: 425 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:425: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Ser Arg Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 . 

(426) INFORMATION FOR SEQ ID NO: 426 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 426: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(427) INFORMATION FOR SEQ ID NO: 4 27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 427: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Arg Ala Glu Thr 
20 25 

(428) INFORMATION FOR SEQ ID NO: 428 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 428: 

Glu Gin val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
— 1 _ _ 5 10 . 15 

Ser Lys Gly Asp Ser Arg Arg Ala Glu Thr 
20 25 

(429) INFORMATION FOR SEQ ID NO: 429 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 429: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Arg Arg Ala Glu Thr 
20 25 

(430) INFORMATION FOR SEQ ID NO: 4 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 30: 

Gin Gin Val Gly Gly Leu Glu Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(431) INFORMATION FOR SEQ ID NO:431 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 431: 

Glu Gin Leu Gly Asp Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 io 15 

Ser. Lys~Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(432) INFORMATION FOR SEQ ID NO: 432 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid . _ 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 32: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Thr Gly Lys Asp 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(433) INFORMATION FOR SEQ ID NO: 433 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 433: 
Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(43 4) INFORMATION FOR SEQ ID NO: 434 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 434: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly He Pro Gly Lys Asp 
1 5 10 

Ser Lya Gly Asn Ser Lys Arg Pro Glu Thr 
_ . 20 25 

(435) INFORMATION FOR SEQ ID NO: 435 

(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:435: 
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Glu Gin Val Gly Gly val Gin Pro Gly Arg Gly He Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(4 3 6) INFORMATION FOR SEQ ID NO: 43 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 36: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 



Ser Asn Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(437) INFORMATION FOR SEQ ID NO: 437 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 37: 

Gin Lys Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lya Gly A9n Ser Lys Arg Thr Glu Thr 
20 25 

(4~>8-) INFORMATION FOR SEQ ID NO: 438 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide - * 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 38: 

Gin Glu Val Gly Gly Val Glx Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 10 15 
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Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(439) INFORMATION FOR SEQ ID NO:439 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 439: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
! 5 10 15 

Ser Asn Gly Asp Ser Lys Gin Ala Glx Thr 
20 25 

(44 0) INFORMATION FOR SEQ ID NO: 44 0 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:440: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Ser Pro Gly Lys Asp 

10 15 



1 5 



Thr Asn Gly Asp Ser Lys Glu Ala Glx Thr 
20 25 

(441) INFORMATION FOR SEQ ID NO: 441 

^i) SEQUENCE CHARACTERISTICS: 
" (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 441: 

Ala Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 

10 15 



1 5 



Ser Asn Gly Asp Ser Lys Gin Ala Glx Ser 
20 25 



182 



•EB0S92 106A1. 



(442) INFORMATION FOR SEQ ID NO: 442 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 42: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
15 10 15 



Ser Gin Gly Asp Ser Lys Gin Ala Glx Thr 
20 25 

(443) INFORMATION FOR SEQ ID NO:443 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 443: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
15 10 15 



Ser Gin Gly Asp Ser Lys Glu Pro Glx Thr 
20 25 

(444) INFORMATION FOR SEQ ID NO: 444 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:444: 

Glu Gin Leu Gly Gly Leu Gin Pro Glu Arg Gly Thr Pro Gly Lys Glu 
.1 5 10 15 



Ser Lys Gly Asn Ser Met Arg Ala Glu Thr 
20 25 

(44 5) INFORMATION FOR SEQ ID NO: 445 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 445: 

Glu Gin val Gly Asp Leu Gin Pro Gly Arg Gly Asx Pro Gly Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Arg Val Glu Thr 
20 25 

(446) INFORMATION FOR SEQ ID NO: 446 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 446: 

Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asn Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Gin Arg Pro Glu Thr 
20 25 

(447) INFORMATION FOR SEQ ID NO:447 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) r MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 447: 

Gin Gin val Gly Gly Val Gin Pro Gly Arg Gly Thr Leu Gly Lys Asp 
1.5 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(448) INFORMATION FOR SEQ ID NO: 448 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 448: 

Gin Glx val Gly Gly Ala Glx Pro Gly Arg Gly Ser Pro Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(449) INFORMATION FOR SEQ ID NO: 4 49 

■ (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 449: 

Gin Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Ser Pro Gly Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Gin Arg Thr Glx Thr 
20 25 

(450) INFORMATION FOR SEQ ID NO: 450 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) .SEQUENCE DESCRIPTION: SEQ ID NO: 450: 

Asp Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Asn 
15 10 15 



Ser Asn Gly Asp Ser Lys Thr Pro Glx Thr 
20 25 

(451) INFORMATION FOR SEQ ID NO: 451 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 51; 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Ser Arg Glu Asp 
1 5 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(452) INFORMATION FOR SEQ ID NO: 452 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 452: 

Glu Gin Val Gly Ala Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Ser Gin Ala Asp Ser Lys Glu Ala Glx Thr 
20 25 

(453) INFORMATION FOR SEQ ID NO: 453 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 453: 
Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 

Glu Gly Ser Val Glu Thr 
20 

(454) INFORMATION FOR SEQ ID NO: 454 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 454: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Arg Gly Asn Ser Gly Lys Ala 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 
20 25 

(455) INFORMATION FOR SEQ ID NO: 455 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 455: 

Glu Gin val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 
20 25 

(456) INFORMATION FOR SEQ ID NO: 456 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 456 : 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
15 10 15 

Ser Lys Gly Aap Ser Asn Arg Pro Asp Thr 
~ 20 25 

(457) INFORMATION FOR SEQ ID NO: 457 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid . _ 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:457: 
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Gin Gin Val Gly Gly Val Gin Ala Gly Arg Ala Asn Pro Gly Lys Asp 
1 5 10 15 

Ser Arg Gly lie Ser Lys Arg Thr Glu Thr 
20 25 

(458) INFORMATION FOR SEQ ID NO: 458 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 458: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

10 15 



1 5 



Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 
20 25 

(459) INFORMATION FOR SEQ ID NO: 459 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 459: 

Gin Gin val Ala' Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Gin Gly Thr Ser Thr Arg Ser Glu Thr 

(460) INFORMATION FOR SEQ ID NO: 460 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 460: 
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Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Glri Gly Thr Ser Ala Arg Ser Glu Thr 
20 k 25 

(461) INFORMATION FOR SEQ ID NO: 461 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 61 : 



10 



20 



25 



30 



35 



Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Gin Gly Thr Ser He Arg Ser Asp Thr 
20 25 

(462) INFORMATION FOR SEQ ID NO: 462 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:462: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 - 5 10 15 



Lys Gin Gly Thr Ser He Arg Ser Asp Thr 
40 20 25 

1463) INFORMATION FOR SEQ ID NO: 463 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
45 (B) TYPE: amino, acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide . _ 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 463: 

Gin Gin Val Ala Glu val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



55 
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Asn Gin Gly Thr Ser Thr Arg Ser Asp Thr 
20 25 

(464) INFORMATION FOR SEQ ID NO: 4 64 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 464 : 

Gin Gin Val Gly Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Gin Asp Thr Ser Thr Arg Ser Asp Thr 
20 25 

(465) INFORMATION FOR SEQ ID NO: 465 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 65: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly His Pro 
15 10 I 5 

Arg Gin Gly Ala Ser Phe Arg Ser Asp Ser 
20 25 

(466) INFORMATION FOR SEQ ID NO: 4 66 

.SEQUENCE CHARACTERISTICS: 
_ " (A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 66 : 

Gin Gin val Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 

Gly Thr Gly Thr ser Val Lys Ala Glu Thr 
20 25 
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(467) INFORMATION FOR SEQ ID NO: 4 67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 67: 

Glu Gin Val Ala Glu Val Lys Pro Gly Lys Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Gin Gly Lys Ser lie Lys Ala Ser Thr 
20 25 

(468) INFORMATION FOR SEQ ID NO: 4 68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:468: 

Glu Gin Val Ala Glu Val Lys Pro Gly Arg Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Gin Gly Lys Ser He Lys Ala Ser Thr 
2 0 25 

(469) INFORMATION FOR SEQ ID NO: 469 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 69: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Asp Pro Gly Arg Pro 
15 10 15 

Arg Gin Ala Ser Ser Thr He Ser Ala Thr 
20 25 

(470) INFORMATION FOR SEQ ID NO: 47 0 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:470: 

Glu Gin Val Ala Glu Val Pro Gin Gly Lys Gly Arg Pro Gly Lys Ser 
! 5 1° 15 

Leu Gin Gly Lys Ser Leu Lys Ala Ser Thr 
20 25 

(471) INFORMATION FOR SEQ ID NO: 471 

(i) SEQUENCE CHARACTERISTICS: 

(A) . LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47l: 

Gin Gin Met Ala Glu val Lys Pro Gly Arg Gly Thr Pro Gly Lys Pro 
1 5 1° 15 

Gly Val Val Pro Ser Phe Phe Ser Glu Thr 
20 25 

(472) INFORMATION FOR SEQ ID NO: 472 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 472: 
Gin Gin val Ala Glu val Lys Pro Gly Arg Gly Thr Pro Gly Argjyr 



1 



lie Trp Glu Pro Ser Phe Phe Asn Glu Gly 
20 25 

(473) INFORMATION FOR SEQ ID NO: 473 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:473: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
l 5 .10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(474) INFORMATION FOR SEQ ID NO: 474 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 474: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr ser Lys Thr Ala Ala Thr 
20 25 

(47 5) INFORMATION FOR SEQ ID NO: 475 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) .SEQUENCE DESCRIPTION: SEQ ID NO:475: 

GlTTGln Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Asn Thr Ala Ala Thr 
20 25 

(476) INFORMATION FOR SEQ ID NO: 476 - - 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 



193 



EP i 592 *06 A1 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:476: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Ala Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(477) INFORMATION FOR SEQ ID NO:477 

(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 477: 

Arq Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Pro Pro Gly Lys Pro 
i5 10 15 

Ser Arg Gly Thr Ser Arg Ser Ala Ala Thr 
20 25 

(478) INFORMATION FOR SEQ ID NO: 478 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:478: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Arg Thr 

10 15 
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Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(479) INFORMATION FOR SEQ ID NO: 479 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 479: 

Gin Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Thr Pro Gly Arg Thr 
15 10 15 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(4B0) INFORMATION FOR SEQ ID NO: 480 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 480: 

Xaa Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Ser Pro Gly Arg Thr 
15 10 15 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(4 81) INFORMATION FOR SEQ ID NO: 481 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:481: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Ser Arg Val 
15 10 15 

Ster- Lya" Ser Thx Ser Lys Thr Pro Glu Thr 
20 25 

(482) INFORMATION FOR SEQ ID NO:482 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 482: 
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Gin His Gin Ala Gly Leu Lys Arg Ser Ser Gly Pro Pro Gly Lys Pro 
! 5 10 I 5 

Ser Thr Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(483) INFORMATION FOR SEQ ID NO: 483 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 483: 

Glx Gin Glu Ser Gly Leu Lys Pro Thr Ser Gly Ser Pro Gly Lys Pro 
! 5 10 XD 

Ser Lys Ser Arg Ser Lys Ala Ala Asp Ala 



20 



(484) INFORMATION FOR SEQ ID NO: 484 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:484: 
Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Argjro 
1 5 

Ser Lye Ser Thr Ser Lys Asp Pro Val Thr 



20 



(485) INFORMATION FOR SEQ ID NO: 485 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 485: 
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Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Pro 
! 5 10 15 

ser Arg Ser Thr Ser Arg Asp Pro Val Ser 
20 25 

(486) INFORMATION FOR SEQ ID NO: 4 86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
<B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 486: 

Glu Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Lys Thr Thr Ser Lys Asp Pro Val Thr 
20 25 

(487) INFORMATION FOR SEQ ID NO: 487 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 487: 

Gin Asn Arg Pro Ala Leu Lys Ala Thr Thr Gly Ser Pro Gly Lys Thr 
1 5 10 15 

Sex Glu Thr Thr Ser Lys Asp Pro Ala Thr 
20 25 

(488) INFORMATION FOR SEQ ID NO: 4 88 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 488: 

Gin Thr Thr Pro Ala Leu Lys Pro Lys Thr Gly Ser Pro Gly Lys Thr 
15 10 15 
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Ser Arg Thr Asp Ser Lys Asn Pro Val Thr 
20 25 

(489) INFORMATION FOR SEQ ID NO: 489 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:489: 

Gin Thr Arg Pro Ala Leu Arg Pro Thr Thr Gly Ser Pro Gly GluAla 
1 5 ^ u 

Ser Glu Thr Thr Ser Lys Gly Pro Gly Thr 



20 



(490) INFORMATION FOR SEQ ID NO: 490 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:490: 
Gin Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys^Thr 



1 



Ser Glu Thr Thr Ser Arg Asp Thr Ala Tyr 



20 



(491) INFORMATION FOR SEQ ID NO: 491 

J I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
~~~ (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:491: 
Leu Glu Gly val Gin Leu Trp Gly Gly Arg Gly He- Ser Arg Lys^Tyr 

Ala Lys Gly Asn Gly Lys Arg Glu Asp Ser 
20 25 
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(492) INFORMATION FOR SEQ ID NO: 492 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 492: 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
15 10 

(493) INFORMATION FOR SEQ ID NO: 493 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 493 

Tyr He Asn Pro Gly Lys Gly Tyr Leu Ser 
15 10 

(494) INFORMATION FOR SEQ ID NO:494 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 494 

Arg Ala Ser Gin Glu He Ser Gly Tyr Leu Ser 
15 10 

(495) . INFORMATION FOR SEQ ID NO: 495 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 495 

Arg Ala Ser Gly Asn He His Asn Tyr Leu Ala 
1 5 10 
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(496) INFORMATION FOR SEQ ID NO: 496 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 496: 

Arq Ala Ser Gin Asp He Asn Asn Phe Leu Asn 
1 5 10 

(497) INFORMATION FOR SEQ ID NO: 497 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 497: 

Arg Ala Ser Gin Ser He Gly Asn Asn Leu His 
1 5 10 

(498) INFORMATION FOR SEQ ID NO: 4 98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:498: 

Ala Ala Ser Thr Leu Asp Ser 
1 5 

(499) INFORMATION FOR SEQ ID NO: 499 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 99 

Tyr Thr Thr Thr Leu Ala Asp 
1 5 
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(500) INFORMATION FOR SEQ ID NO: 500 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 500: 

Phe Thr Ser Arg Ser Gin Ser 
1 5 

(501) INFORMATION FOR SEQ ID NO: 501 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 501: 

Lys Ala Ser Ser Leu Glu Ser 
1 5 

(502) INFORMATION FOR SEQ ID NO: 502 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 502 

Leu Gin. Tyr Leu Ser Tyr Pro Leu Thr 
1 5 

(503) INFORMATION FOR SEQ ID NO: 503 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii). MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 503 

Gin His Phe Trp Ser Thr Pro Arg Thr 
1 5 
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(504) INFORMATION FOR SEQ ID NO: 504 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 504: 

Gin Gin Gly Asn Ala Leu Pro Arg Thr 
1 5 

(505) INFORMATION FOR SEQ ID NO: 505 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 505 : 

Gin Gin Tyr Asn Ser Tyr Ser 
1 5 

(506) INFORMATION FOR SEQ ID NO: 506 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 506 : 

Thr Ph« Gly lie Thr 

1 5 

(507) INFORMATION FOR SEQ ID NO: 507 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 507 

Gly Tyr Gly Val Asn 
1 5 
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(508) INFORMATION FOR SEQ ID NO: 508 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:508: 

Ser Asn Gly lie Asn 
1 5 

(509) INFORMATION FOR SEQ ID NO: 509 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 509: 

Asp Tyr Ala Met His 
1 5 

(510) INFORMATION FOR SEQ ID NO: 510 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 510: 

Glu 11m Phe Pro Gly Asn Ser Lys Thr Tyr 
15 10 

(511) INFORMATION FOR SEQ ID NO: 511 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 511: 

Met He Trp Gly Asp Gly Asn Thr Asp 
1 5 
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(512) INFORMATION FOR SEQ ID NO: 512 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:512: 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
1 5 10 

(513) INFORMATION FOR SEQ ID NO: 513 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 513: 

He Ser Trp Asp Ser Ser Ser He Gly 
1 5 

(514) INFORMATION FOR SEQ ID NO: 514 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 514: 

Arg Glu He Arg Tyr 
1 5 

(515) INFORMATION FOR SEQ ID NO: 515 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 515 

Glu Arg Asp Tyr Arg Leu Asp Tyr 
1 5 



204 



EP 0 592 106 A1 • • 



(516) INFORMATION FOR SEQ ID NO: 516 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:516: 

Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr 
15 10 

(517) INFORMATION FOR SEQ ID NO: 517 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 517: 

Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala Phe Asp 
1 5 10 15 



He 



(518) INFORMATION FOR SEQ ID NO: 518 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(^i) .SEQUENCE DESCRIPTION: SEQ ID NO:518: 

firg Ala Ser Gin Ser He Ser Arg Trp Leu Ala 
1 5 10 

(519) INFORMATION FOR SEQ ID NO: 519 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:519: 
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Glu Ala Ser Asn Asp Leu Ala 

1 . 5 

(520) INFORMATION FOR SEQ ID NO: 520 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 520: 

Asp Phe Tyr Met Glu 
1 5 

(521) INFORMATION FOR SEQ ID NO: 521 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:521: 

lie He Trp Asp Asp Gly Ser Asp Gin 
1 5 

(522) INFORMATION FOR SEQ ID NO: 522 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 522: 

Gin Ala' Ser Gin Ser He He Lys Tyr Leu Asn 
1 5 10 
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A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 

method comprising: , a . l J . . 

(a) determining the conformational structure of the variable region of said rodent antibody or fragment 
thereof by constructing a three-dimensional model of said rodent antibody variable region; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystallography 
structures of a sufficient number of rodent antibody variable region heavy and light chains to gtve a set 
of heavy and light chain framework positions wherein said set is identical in 98% of said sufficient num- 
ber of rodent antibody heavy and light chains; 
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(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and light chain 
surface exposed amino acid residues using said set of framework positions generated in said step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface ex- 
posed amino acid residues that is most closely identical to said set of surface exposed amino acid re- 
sidues defined in said step (c), wherein said heavy and light chain from said human antibody are or 
are not naturally paired; 

(e) substituting, in the amino acid sequence of said rodent antibody or fragment thereof to be humanized 
said set of heavy and light chain surface exposed amino acid residues defined in said step (c) with 
said set of heavy and light chain surface exposed amino acid residues identified in said step (d); 

(f) constructing a three-dimensional model of said variable region of said rodent antibody or fragment 
thereof resulting from the substituting specified in said step (e); 

(g) identifying, by comparing said three-dimensional models constructed in said steps (a) and (0, any 
amino acid residues from said set identified in said step (d). that are within 5 Angstroms of any atom 
of any residue of the complementarity determining regions of said rodent antibody or fragment thereof 
to be humanized; and 

(h) changing any residues identified in said step (g) from the human to the original rodent amino acid 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; 
with the proviso that said step (a) need not be conducted first, but must be conducted prior to said step 

(9). 

The method of claim 1, wherein said rodent antibody is an antibody fragment 

The method of claim 2. wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
a Fab fragment, a Fab 2 fragment or a Fab' fragment. 

The method of claim 1 or 2, wherein said step (d) identifies a set of naturally paired heavy and light chain 
surface exposed amino acid residues that is most closely identical to said set of surface exposed amino 
acid residues defined in said step (c). 

The method of claim 1 or 2, wherein said surface exposed amino acid residues are those residues whose 
solvent accessibility is above 30%. 

The method of claim 1 or 2, wherein the rodent antibody or fragment thereof to be humanized is a murine 
antibody. 

The method of claim 6. wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3Aand 3B. 
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The method of claim 1 or 2. wherein the rodent antibody or fragment thereof to be humanized is murine 
antibody anti-N901. 

The method of claim 8, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3Aand 3B. 
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E 47 Q 46 


E59Q29D10 
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120 


Q83T7 


Q68 K26 
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V59L15Q 13 


Q 57 V 27 L 5 K 5 
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K 65 1 8 T 8 R 5 


S 46 K 34 Q 11 
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Table 1 



10. A method for producing a humanized rodent antibody or fragment thereof from a rodent antibody or frag- 
ment thereof by resurfacing, said method comprising. 

(I) carrying out the method of claim 1; and 

(II) modifying the rodent antibody or fragment thereof by replacing the set of rodent antibody surface 
exposed amino acid residues with the rodent antibody humanizing set of surface exposed amino acid 
residues defined in said step (h). 

11. The method of claim 10. wherein said rodent antibody is an antibody fragment. 

12. The method of claim 11. wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
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a Fab fragment, a Fab^ fragment or a Fab' fragment. 

13. The method of claim 10 or 11. wherein said step (d) identifies a set of naturally paired heavy and light 
chain surface exposed amino acid residues that is most dosely identical to said set of surface exposed 
amino acid residues defined in said step (c). 

14. The method of claim 10 or 11. wherein said surface exposed amino acid residues are those residues 
whose solvent accessibility is above 30%. 

15. The method of claim 10 or 11, wherein the rodent antibody or fragment thereof to be humanized is a murine 
antibody. 

16. The method of claim 15. wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 
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P 84 S 10 
G93 

K76Q 10 R 8 

D26 P25 A17 Q 10T7 

S 70 K 9 P 8 

K 53 Q 22 R 7 N 5 

G 66 S 21 T5 

T30D26N 19 K 7 

S91 

K 65 I 8 T 8 R 5 
R46T18K17D6 
A50P21 S 13T8 
E46A18D13S928V5 
T91 



G36P30A29 
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G82S17 
K66S 17R13 
G98 

T63S19N7A5D5 

P89H7 

G 71 E 24 

K50Q30N 10 H 5 

E 31 P22D 17 A12Q 11 

K 42 S 37 T 6 

K83Q7 

G 62 S 18 D 10 

T 36 K 30 N 26 D 6 

S76A16 

S46K34Q11 

S 67 A 14 T 11 

E88D7 

T 53 S 43 



Table 1 



45 1 7. The method of daim 10 or 1 1 . wherein the rodent antibody or fragment thereof to be humanized is murine 
antibody anti-N901. 

1 8. The method of daim 17, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 
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Position 


Human 
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V 38 Q 24 S 24 Y 6 




V 63 Q 22 L 5 
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T61 L37 


T87 
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P26S25G 17 A 14 L7 
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P62V25L12 
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18 


R57 S 18 T 13 P 6 


R 38 K 22 S 13 Q 12 T 9 


46 


P 94 


P82 S 9 
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G 71 D 18 
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K43R31 
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Attempt to build loop by 
finding canonical forms 



Loop to be modelled 



No canonical form ! 



CDR length 
N = 5 or less 



Construct backbone 

bv conformational search 



CDR length 
N = 5, 6 or 7 



COR length 
N = 8 or more 



Search database for 
backbone conformations 



1) Overlap loops onto framework 

2) Correct sequences 

3) Add explicit hydrogens 

4) Correct atom order 



Delete mid section of each 
loop and construct with 
conformational generator 



Construct sidechains with 
conformational generator 



Calculate energy ofeach conformation 
using the EUREKA forcefield 



Select from the five lowest energies 
by FILTER algorithm 
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Knowledge base 

1. Brookhaven databank 

2. Antibody sequence database 
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1. Energy screening 
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4. Comparison with canonical structures 
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